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ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION 


Modern boiler room interior, see page 2 


Testing Air Preheaters 


Economics of Operation and Replacement 


Boiler Safeguards Forum 


Steam Power Plant Clinic 





TANGENT FURNACE TUBES. 
The VU-55's furnace tube ar- 
rangement provides complete 
heat-absorbing, water-cooled 
protection on all furnace walls. 
Furnace maintenance is mini- 
mized, refractory expense is 
eliminated. 


STREAMLINED EXTE- 
RIOR. The over-all ap- 
pearance of the VU-55 
reflects the efforts of its 


TANGENTIAL FIRING. More 
facility for convenient 
operation. There are no 
outside downcomer 
tubes, and the ducts 
from the air heater to 
burners are beneath the 
furnace floor. 


tangential firing. About 90 
percent of Combustion's large 
utility installations use this ad- 
vanced method of firing. Flame WH 
streams from the four burners | iI] 
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spiral upward, they sweep 
all furnace heating surfaces, 
assuring a high rate of heat i 
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The 
VU-55 Boiler... 


Ee 


a standardized” boiler with “custom-built” performance 


The C-E Vertical-Unit Boiler, Type VU-S5S, is 
designed to bring central station type of perform 
ance to the “standardized” boiler market. 

It combines a number of time-tested and service- 
proved features such as Tangential Burners, pres 


sure-tight casing and tangent furnace tubes. This 
bottom-supported unit requires no outside sup- 
porting steel, is economical of space and has an 
uncluttered, streamlined appearance. 

The VU-S55 is available in a series of sizes 
ranging in capacity from 70,000 to 150,000 Ib of 


steam per hour. It is designed for three pressure 
ranges (250,500 and 750 psi) and can be equipped 
with a superheater to provide temperatures up 
to 800 F. 


The VU-55 Boiler is symmetrical in design, 
performs efficiently over a wide range of output, 
and is easy to operate and maintain. 

When you are considering additional steam 
capacity in the quantity range mentioned above 
don’t fail to consider the VU-55. 


IMBUSTION ENGINEERIN‘ 
Combustion Engineering Building * 200 Madison Avenue, New York 16, N.Y. 


Canada: Combustion Engineering-Superheater Ltd. C.261A 


all types of steam generating, fuel burning and related equipment; nuclear reactors; paper mill equipment; pulverizers; flash drying systems; pressure vessels; soil pipe. 
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DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION 


volume 31 number 9 Mar ch 1960 


Testing the Rotary Regenerative Air Preheater—Part! . . . 30 
Joseph Waitkus 
First of a two-part series in which the author gives as 


his starter the ways and means of testing air and gas 


stream ingredients across regenerative preheoters. 


Dust Control at Milliken Station . . . 39 
W. R. Wise 
Power plant sites become less and less available. Between 


the problems of stream pollution and air pollution lie the 
more immediate ones of neighbors. Here is one solution. 


Economics of Plant Operation and Equipment Replacement . . . 42 
G. E. Anderson 


A gocd-sized, multi-plant industrial firm looks at its 
boiler and power plant requirements with a cold eye. The 
auther advances the measuring rods they employ. 


The Combustion Engineering Industrial Power Forum—Conference |; 
Boiler Safeguards . . . 46 


The wide open questicn of boiler safeguards, furnace 
explosions, protective devices is given on airing by a panel 
of experts in a give and take sessior—Part | of Il. 


Steam and Power Plant Clinic—Part XV . . . 53 
I. J. Karassik 


One of the longest running and best accepted series on 
practical pump problems sees its author answer a direct 
question on one of his earlier recommendations. 


Abstracts from the Technical Press—Abroad and Domestic 


Editorials: Our Complex Industry . 


Advertising Index . . . 66, 67 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


a= 


Write for Yarway Catalog B-434 @iidiadaaaadaaadddada 


Cn 


YARNALL-WARING COMPANY 


100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


WAY BLOW-OFF VALVES 
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Control room at Shippingport Atomic Power Station. Bailey Instruments 
for the primary system and Bailey Instruments and Controls for the steam 


system are located on this control panel. 


Bailey pioneers the control of... 


ATOMIC STEAM POWER PLANTS 


This control room is the center of operations for the 


world’s first full-scale atomic, electric power plant 
devoted exclusively to civilian use —the Shippingport 
Station, jointly owned by Duquesne Light Company 


and the Atomic Energy Commission. 


Here, as well as on the atomic-powered submarines, 
are Bailey Instruments and Controls performing 
dependably hour after hour, month after month. 


In conventional power plants, too, Bailey Meters and 


Controls are standard equipment. Bailey is the choice 


of virtually all the most efficient plants on the Federal 

Power Commission’s heat rate report. Here’s why: 
1. A Complete Line of Equipment 

You can be sure a Bailey Engineer will offer the right 

combination of equipment to fit your needs. Bailey 


manufactures a complete line of standard compé atible 


pneumatic and electric metering and control equip- 
ment that has proved itself. Thousands of successful 
installations involving problems in measurement, 
combustion and automatic control are your assurance 


of the best possible system. 


2. Experience 
Bailey engineers have been making steam plants work 
efficiently for more than forty years. Veteran engineer 
and young engineer alike, the men who represent 
Bailey. a 


and control. They are up-to-the-minute on the latest 


re storehouses of knowledge on measurement 


developments that can be applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engi- 
neering counsel on your steam plant control problems. 
A136-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


In Canada—Bailiey Meter Company Limited, Montreal 
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No Sludge ...No Scale 
.. . No Corrosion in this boiler Mile 


Mule 
Opened for inspection, this large boiler drum shows the LOOK TO NALCO FOR wae 


results of a year’s attention to good water treatment: 
nothing! No sludge, no scale, no corrosion... Ready to cielo] ee '/-We 4. mesial ae hulio 
go back on line without even a wash-out ... Down time , 
and maintenance minimum, fuel economy and operating | 


and for: Kuli 
PROCESS ANTIFOAMS AND COAGULANTS 


efficiency tops ... Thanks to The Nalco System of Water 
Treatment, and good plant control practices. 

Nalco System treatment includes proper water 
treating chemicals plus continuing Nalco service that 
assures effective protection for your steam and water ; 
system—from raw water intake through condensate . oe hulto 

4 
> 
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SLIME AND ALGAE CONTROL hulp 
a 
£ PAPER MILL PROCESS CHEMICALS 
return lines. WEED AND BRUSH CONTROL 
For prompt action and straightforward assistance on 
any water treatment problem, call on Nalco. 


COMBUSTION CATALYSTS 


VG c 


PETROLEUM CATALYSTS 


National Aluminate Corporation is now FUEL OIL STABILIZATION 


NALCO CHEMICAL COMPANY aaa hdlio 


~ 234 West 66th Place . Chicago 38, Illinois REFINERY CORROSION CONTROL 


Subsidiaries in England, Italy, Mexico, Spain, Venezuela M 
and West Germany Met 
In Canada—Alchem Limited, Burlington, Ontario 
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SYSTEM... SERVING INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 
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Exclusive Multilok Closure and 
all-welded construction of 
Yuba Feedwater Heaters meet 
requirements of newer 


generating stations 


Yuba has the products now for the higher pressure 
and temperature ranges planned for the power 
industry’s new steam plants. This is an important 
reason why Yuba Feedwater Heaters are so widely 
specified throughout the industry today. Operating 
in the 4,000 PSI, 1,000 °F range now, Yuba 
Feedwater Heaters, incorporating the exclusive 
Multilok Closure, are suited for all future pressure 
and temperature developments. 

Advanced engineering keeps Yuba ahead... the 
new all-welded construction, for example. Shells are 
welded to channels without flanges, eliminating possible 
leakage that can occur in other construction at high 
pressures and temperatures. For low and intermediate 
pressures, Yuba’s bolted design is applicable. 

When space is important, Yuba can combine 
several heaters —effectively designing two or more 
stages in a single shell. For all your needs, Yuba 
specialists will discuss with you in detail, the 
design, construction and advantages 
of Yuba’s years ahead Feedwater Heaters. 


Other Yuba products 
for steam power plants 
include Condensers, 
Evaporators, 
Expansion Joints, 
Heaters, Tanks, 
Cranes, Structural 
Steel and scores 

of other items. 


specialists in power plant equipment 


YUBA HEAT TRANSFER DIVISION 


4th and Main Streets, Honesdale, Pennsylvania 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta * Buffalo * Chicago * Cleveland * Houston * Los Angeles * New York * Philadelphia « Pittsburgh * San Francisco * Seattle 
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Complete 
Coal 
Unloading 


by H&P 


Unloading Towers at the 

59th Street Station. One of 
Consolidated Edison Company’s 
stations supplying power to 

the New York subway system. 


C4 





ow 
te 


In recent years, Heyl & Patterson has built 16 Unloaders with free-digging 
rates from 390 to 1350 TPH for 11 Utilities and Industrial Power Plants. 


Keeping step with the trend for larger coal burning units, H & P has on its 
drawing boards a completely new design featuring an economical Barge 





’ Unloader of about twice the capacity of anything in existence. 


When your plans call for high-tonnage coal handling facilities... ask us to 
demonstrate to you the cost-saving advantages of this new concept of unloading 
bulk materials. 

In over 70 years, H & P has acquired a reputation for building reliable 
equipment. Let us assist you and your Consulting Engineers in developing 
the most practical method of handling your bulk materials. This may involve 
Boat and Barge Unloading, Rotary Car Dumping, specialized Conveying 
and Processing Equipment. 

Heyl & Patterson’s fully integrated operations 
can give you a “turn-key” job—second to none. 


And always remember— P 
When Experience Counts... Count on Heyl & Patterson 


HEYL & PATTERSON, inc. 


$5 FORT PITT BLVD., PITTSBURGH 22, PA. + COurt 1-0750 
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Hall Industrial Water Report 


VOLUME 8 


MARCH 1960 


How to Increase Your Salary 


Water’s insatiable appetite for iron and other commonly used metals 
and alloys is costing industry many millions of dollars every year. 
Effective treatment of water to reduce corrosion to a minimum can save 
a substantial chunk of these dollars and route them into the till. Thence 
into the stockholder’s pocket as dividends and into your pocket as a 


reward for cutting costs. 


Hall engineers know how to treat water to combat its attack of 
metals. They can help you save many of the dollars that are being spent 


for maintenance and repairs because of avoidable corrosion. 


Elusive Oxygen 


Sodium sulfite feed for chemical 
fixation of residual dissolved oxygen 
in the boiler feedwater at a southern 
paper mill is usually less than twenty 
pounds per day. A sudden threefold 
jump in the requirement puzzled the 
operators. The increase in dissolved 
solids necessitated more blowdown 
which, in turn, increased require 
ments for other water conditioning 
chemicals 

When Hall engineer T. W. Hubner 
was called in, the symptoms indi 
cated either trouble in the deaerat- 
ing heater or bypassing of the heater 
with water high in dissolved oxygen. 
The second possibility was the easier 
to check 

A search by 
located the trouble. A valve in a by- 
pass line was partially open which 
accounted for the difficulty. When 
the valve was closed, water condi- 


the operators then 


tions returned to normal. Experience 
enabled Hubner to steer the search 
in the right direction. 


Luxury Pays Off 


fabricator was 
forced to reduce production several 


An aluminum 


times per year for removal of corro- 
sion products from inert gas coolers. 
Water treatment to control the cor- 
rosion in the cooling system had been 
considered. However, the operation 
was a small one and it was felt that 
water treatment was a luxury. 

Hall engineers surveyed the cool- 
ing water problem and found that 
the cooling system could be _ pro- 
tected at a cost of less than sixty 
cents per day. 


DIVISION OF HAGAN CHEMICALS & CONTROLS, 


Results have confirmed the find- 
ings. The annual cost of water treat- 
ment, which now permits uninter- 
rupted production, is less than the 
previous cost of a single heat- 
exchanger outage. 


Unusual Corrosion Problems 


Peculiar corrosion effects some- 
times result from contact of acid and 
steel. They are of interest because 
they might be encountered in con- 
nection with acid cleaning or in 
equipment used to store and hand!e 
acid for water treatment. 

Although the rate of reaction be- 
tween 66° Baume sulphuric acid and 
steel is substantially nil, it is greatly 
accelerated if moisture is picked up 
from the atmosphere. Bubbles of hy- 
drogen, generated by corrosion, pre 
sumably become detached from the 
metal, rise and accumulate in con 
tact with metal at such locations as 
horizontal pipe. Resulting erosive 
and galvanic effects impair the nor- 
mal protective oxide coating. 
Narrow, but sometimes deep, 
grooves can be produced. 

Hydrogen blistering has been 
observed near or just above the 
liquid level in concentrated sulphuric 
acid storage tanks and in pickled 
steel. Atomic hydrogen from corro- 
sion diffuses through the metal. 
Where the hydrogen atoms meet 
something that catalyzes the forma- 
tion of molecular hydrogen, the 
larger molecules cannot 
through the metal. Accumulation of 
gas occurs and pressure 
high enough to tear apart the metal 
grains. Failure tends to proceed 
along planes of stress which are pre- 


pass on 


becomes 


NUMBER 2 


dominantly parallel to the surface 
in steel plate, so characteristic gas 
blisters result. 


Rain Water in 
Compressor Coolers 


Decreasing supplies of surface and 
ground water in eastern gas fields 
have forced compressor operators to 
rely heavily on rain water storage to 
provide water for cooling system 
makeup. This has resulted in rapid 
corrosion of black iron pipe and for- 
mation of heavy organic deposits on 
heat-exchange surfaces. 

Hall engineers were handed a 
tough assignment. Prevent corrosion 


and deposits in closed systems of 


steel, cast iron and copper contain- 
ing a naturally aggressive water con- 
taminated with oil, saturated with 
oxygen, at high temperature——and 
do this economically. 

A corrosion inhibitor of the borax 
sodium nitrite containing a 
special inhibitor for copper (Hagan 
Corrosion Inhibitor CS) has provided 


type, 


the answer. Current corrosion rates 
of both copper and iron are of the 
very low order of 1 mg/dm?*/day. 
Chemical cost is about 25 percent of 
what it was originally. A bonus is 
emulsification of the organic mate- 
rial by the inhibitor with less accu- 
mulation of deposits on the heat- 
exchange surfaces. 


Water is vour industry’s most im- 
portant raw material. Use it wisely. 


Industrial Water Problems 
Require Special Handling 


There are no “‘stock answers”’ to 
industrial water problems. For in- 
formation on how the Hall System 
can help you solve your particular 
water problems, write, wire or call 
address below. 


HALL Lasoratories 


HAGAN BUILDING, PITTSBURGH 30, PA, 
Consultants on Pr ement, Treatment 


Use and Disposal of Industrial Water 


INC 
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PLAN TO OPERATE AT FULL RATED 
CAPACITY OVER EXTENDED PERIODS? 


Performance curve of a Buffalo 
type “BA” Airfoil Fan shows how 
static efficiency curve peaks in the 
designed operating range of the 
capacity pressure curve 


BUFFALO AIRFOILS 
WILL HANDLE THE 
JOB MOST 


ECONOMICALLY 
> 


Extreme high efficiency between 85 and 110% of unique design diverging outlet permits best static 
rated volume top performance against high static regain from cutoff. 

pressures — make the Buffalo Type “BA” Airfoil your 

best selection for continuous, full-capacity draft serv- And the Type “BA” Airfoil is one of a full line of 
ice. Its streamlined inlet bell and matching wheel flange Mechanical Draft Fans to fit today’s widely varying 
form a smooth, path for easiest air flow into the wheel. requirements each built to the famous “Q” Factor* 
Its aerodynamically formed airfoil blade channels pro- _ of excellence. For full details on the best draft fan for 
vide optimum air passage thru the wheel; while the your money and your job, write for Bulletin FD-905. 


¥ The ”“Q” Factor—the built-in Quality which provides 
trouble-free satisfaction and long /ife. 


BUFFALO FORGE COMPANY 


Buffalo, New York 
Buffalo Pumps Division @ Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING @ AIR CLEANING @ AIR TEMPERING @ INDUCED DRAFT @ EXHAUSTING e FORCED DRAFT @ COOLING @ HEATING © PRESSURE BLOWING 
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‘lo Serve Electric 


Artist’s conception of Kellogg's new Power Piping Division headquarters and plant at Williamsport, Pennsylvania. 





As operating temperatures and 
pressures increase in central power 
generating stations, the need for 
stronger and superior materials, 
and for better methods of manu- 
facturing power piping systems, 
becomes more acute 

To help solve these problems, 
The M. W. Kellogg Company’s 
Power Piping Division is building 
new metallurgical and welding lab- 
oratories as part of its complete 
manufacturing facilities at Wil- 
liamsport 

The laboratory facilities and 
personnel, in addition to perform- 
ing applied research and develop- 
ment for manufacturing power 
piping, will be available for con 
sultation with clients on their 
problems and will act as a cus- 


tomer service laboratory. 


10 


The entire site covers about 50 acres 


el piping is bent 


bend shop, a length of stainl 


1 pe 
pty 


to close tolerances. Dam 


pipe retains inert gas introduced during 


t treating to prevent oxidation. 


Kellogg operator 


heavy sections of 


supe rheated steam 
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Utilities Still Better 


Power Piping Division of M. W. Kellogg 
is Building New Headquarters and 
Manufacturing Plant in Pennsylvania 


To still further improve the service it has given to electric utilities for 
over 40 years, the Power Piping Division of The M. W. Kellogg 
Company is now building new headquarters and a plant at 
Williamsport, Pennsylvania. 

To be completed by Labor Day, the plant will specialize in the 
manufacture of high pressure, high temperature alloy and carbon 
steel piping for electric generating stations. Centrally located in 
Pennsylvania, Kellogg’s Williamsport plant will be within easy 
distance from many Eastern industrial centers. From here, it is well 
situated to serve clients by road, rail, or air. 

Representing an investment of approximately $4 million, these 
new facilities will have no equal in the power piping industry. 
Incorporating the most modern and time-saving equipment, the 
facilities have been designed throughout for maximum efficiency 
and economy. 

With completion of its new plant, Kellogg will be better equipped 
than ever to start with any power piping problem from scratch, and 
to carry it through to the actual installation in customers’ central 
stations from coast to coast. 

At its new plant, Kellogg will have the engineering skills to 
manufacture complex piping systems; the men and equipment to cut, 
machine, bend, weld and heat treat piping of varying sizes and 
wall thicknesses. 

Here, Kellogg will have the equipment to make electronic, 
radiographic, ultrasonic and other advanced tests to inspect the 
quality of the finished product. Here, it will have the metallurgical 
and welding laboratories to evaluate new and superior piping 
materials; to maintain a continuing program of development in 
welding and other manufacturing techniques, and add still further to 
its line of industry “‘firsts’”’ listed at the right. 

Kellogg’s Power Piping Division welcomes inquiries on its new 
facilities from engineers of power generating companies, consulting 
engineers, and manufacturers of turbines, boilers, and allied 
equipment. 








OTHER KELLOGG FIRSTS IN POWER PIPING 


In 1931, Kellogg manufactured the first 
all-welded piping for the first high-tem- 
perature, high-pressure central station in 
the United States. Kellogg manufac- 
tured the first austenitic steel piping for 
a central station installation and has 
been continually experimenting since to 
establish the best materials, manufac- 
turing techniques and heating cycles for 
welding and post-welding treatment, 
and to set specifications for electrodes. 


FIRST IN MANUFACTURING OF: 


Piping from C %2% Mo 
Station piping for 900 F. 
Station piping for 950 F. 

Station piping for 2200 psi 
C Y2% Mo piping with 
#3-#5 actual grain size 
1%% Cr-V2% Mo steam piping 
Steam piping for 1000 F 
Y2% Cr-V2% Mo station piping 
2% Cr-2% Mo station piping 
Station piping for 1000 F 
2“%a% Cr-1% Mo station piping 
WA% Cr-V2% Mo station piping 
1% Cr-1% Mo V turbine piping 
2%% Cr-1% Mo Y station piping 
Station piping for 1050 F. 
3% Cr-1% Mo station piping 
Type 347 stainless turbine piping 
Mercury vapor piping for 1000 F 
Station piping for 1003 F. for France 
Type 347 stainless station piping 
Station piping for 1100 F. 
Type 316 stainless station piping 
Type 316 stainless station piping for 
3500 psi-1050 F., 325 MW 
Type 316 stainless station piping for 
5600 psi-1200 F., 325 MW 





| An\ POWER PIPING DIVISION - THE M. W. KELLOGG COMPANY 
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KELLOGG 711 THIRD AVENUE, NEW YORK 17, N.Y. © A SUBSIDIARY OF PULLMAN INCORPORATED 
~~ \Ww Offices of Kellogg subsidiary companies are in Toronto, London, 


Paris, Rio de Janeiro, Caracas, Bueno Lires, 








“Increased boiler capacity can often be obtained by 
modernizing boiler cleaning equipment. Another benefit 
of such modernization is more efficient utilization of the fuel 

. getting more heat into the steam for useful work and 
wasting less heat up the stack. 

For example, at the Ashland, Kentucky Works of the 
ARMCO Steel Corporation there are four boilers that were 
unable to supply the growing steam requirements of the 
plant. The high exit gas temperatures suggested that a 
study be made to determine whether the cleaning could be 
improved to provide additional capacity. This study 
indicated that more steam from the same fuel could be 
expected if high pressure long retractable blowers were 
used for cleaning instead of the rotary blowers with which 
the boilers were originally equipped. 

The expected results seemed sufficiently promising and 
it was decided to modernize the cleaning equipment of one 


boiler. The seven rotary blowers were replaced with four 


Diamond Long Retracting Blowers, one of which is shown 
below. This modernization proved to be justified as the 
boiler’s maximum steam output was increased 11% and the 
exit gas temperature was reduced approximately 100° F. 

A “Boiler Cleaning Modernization Program” is well 
worth careful consideration because it can mean sub- 
stantial savings in so many ways. In addition to increased 
capacity and more efficient fuel utilization, there is reduced 
maintenance . . . also reduced operating costs when 
motorized units and automatic operation are _ installed. 
Even though your boiler cleaning was the best at the time 
it was installed, improvements since then will probably pay 
off. For many years Diamond has been doing continuous: 
research to improve boiler cleaning and boiler cleaning 
equipment. 

Ask the nearest Diamond office (or write directly to 
Lancaster) to make a study of your boiler cleaning ... 


the possible savings may surprise you.” 


DIAMOND POWER SPECIALTY CORPORATION 


LANCASTER, 


DIAMOND SPECIALTY LIMITED 


The Mark of 
BETTER BO/LER CLEANING 
AT LOWER COST 


OHIO 


« WINDSOR, ONTARIO 
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11% 

More Steam 
100° F 
Lower Exit 
Gas Temperature 


RESULT FROM BOILER CLEANING 
MODERNIZATION PROGRAM 


Ysing DIAMOND 


“ LONG RETRACTING 


; BLOWERS 


One of the four Diamond Long Re- 
tracting Blowers used to modernize 
the cleaning of the first boiler at the 
Ashland Works of ARMCO Steel 
Corporation. The results were so 
satisfactory that the three other 
boilers in this plant are now also 
being modernized. 
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Like the famous original... 
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Zeigler SUPERWASHED Stoker Coal 


We've hit a BRAND-NEW vein of that high BTU, low ash ZEIGLER Coal! 


Ask any old-timer about that wonderful, | ever, and it’s SUPERWASHED and wax 

clean-burning coal from the old Zeigler No. 1 treated, of course. 

mine. He’ll tell you it was the hottest, best- Yecommend ZEIGLER Superwashed 

liked fuel on the market. Stoker Coal to your customers. They’re 
Well, the original is back . . . better than bound to like it. 


Order now for prompt delivery in time for the heating season 


=» a 
» ’ 4 A 
rf de is 


Z Coal Company 


: 208 South La Salle Street, Chicago 4, Illinois 
SINCE 1886 . St. Louis + Minneapolis »- Omaha ~- Louisville 
Terra Haute, Ind. + Fond du Lac, Wis. 
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PEPCO DICKERSON #1 ON THE LINE: 
UNIT #2 COMING SOON 


Unit + 
Potomac Electric Power Company went 
on the line in June 1959. A second duplicate 
unit is scheduled for service in early 1960. 
This modern station was designed and 
constructed by Stone & Webster Engineer- 
ing Corporation in conjunction with the 
Engineering Departments of PEPCO. 
Major fluid handling equipment furnished 
by Worthington includes the condensers, 
circulating water and condensate pumps, 
rotative dry vacuum pumps, boiler feed 
and booster pumps, and main deaerators 
to supplement condenser deaeration in 
protecting the boilers and feed cycle. 

The fluid handling equipment for each 
unit incorporates a number of special fea- 
tures. Included is the power-saving tech- 


of the new Dickerson Station of 


nique of a single full capacity boiler feed 
pump driven from the main turbine gen- 
erator shaft through a variable speed 
coupling, with a spare turbine driven feed 
pump. Use of booster pumps also permitted 
mounting the main deaerator on the tur- 


bine room floor, thus minimizing cost of 


supporting structure and piping. 

The condenser serving each unit is 
110,000 sq. ft. two-pass, of special con- 
struction for maximum deaeration. It is 
rigidly mounted with rubber belt-type ex- 
pansion joint in the turbine exhaust con- 
nection, and equipped with built-in reverse 
flow valves for periodic backwashing. The 
separate screenhouse at the river contains 
four circulating water pumps of vertical 


single suction volute MIXFLO dry pit type, 


driven by two-speed induction motors, 
supplying 95,000 gpm to each unit. 

As a manufacturer of major steam cycle 
fluid handling equipment, Worthington 
has a reservoir of “system-wise” experi- 
ence available to help in your power plan- 
ning projects. For information, call your 
nearest Worthington District Office. Or, 
write to Worthington Corporation, Section 
45-15, Harrison, New Jersey. 


WORTHINGTON 





OIL AND GAS FIRED BOILERS 


standardized designs) 


C-E Shop Assembled Boiler, Type VP—Avail 
able in 23 sizes ranging from 4000 to 90,000 
Ib of steam per hr capacity . . . pressures 
to 700 psi. Available with integral console 
control panel. This unit contains more water- 
cooled area per cubic foot of furnace volume 
than any other boiler of its size and type. 


C-E Vertical-Unit Boiler, Type VU-55—Avail- 
able in five sizes . . . capacities from 70,000 
to 150,000 Ib of steam per hr. . . designed 
for three pressures 250, 500 and 700 psi, 
and total steam temperatures up to 800 F. 
Equipped with tangential burners, 60-inch 
steam drum. Tangent tube waterwalls offer 
complete furnace protection, minimizing 
maintenance. 


MODERN INDUSTRIAL 


Advanced designs for any fuel, firing or capacity needs 


All the designs pictured here have some- 
thing in common. All are evolved from 
a basic design concept —a 2-drum, ver- 
tical boiler with fully water-cooled fur- 
nace in front of the boiler proper a 
design which Combustion Engineering 
originated more than 30 years ago and 
which has enjoyed the widest acceptance. 

All are fully integrated designs com- 
prising boiler, furnace, fuel-burning and, 
where required, superheat and _ heat- 
recovery equipment, coordinated into a 
smoothly functioning unit. 

All have benefited from C-E’s experi- 
ence in meeting the most exacting stand- 
ards in steam generation—the standards 


of the electric utility industry for which 


TYPES OF STEAM GENERATING, FUEL 


BURNING AND RELATED EQUIPMENT; 


C-E has designed and built many of 
the boilers which are regarded as mile- 
stones in the industry’s progress toward 
ever higher efficiency and economy. 

All have demonstrated — in many 
installations — high standards of per- 
formance ... economy, reliability and 
suitability for the particular fuel and 
operating conditions for which they 
were selected. 

So — no matter what combination of 
conditions prevail at your plant, 
Combustion Engineering has a boiler 
unit that can meet your requirement, 
exactly — and economically. We’d like 
to discuss it with you and your consul- 


tants at your convenience. 


NUCLEAR REACTORS; 
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STOKER-FIRED BOILERS 











C-E Vertical-Unit Boiler, Type VU-10 
— fired by a Spreader Stoker. VU-10 
Boilers are available for capacities 
from 10,000 to 60,000 Ib of steam 
per hr with pressures to 475 psi; 
superheat to 150 F. Can be equipped 
with Underfeed or Traveling Grate 
Stokers if desired. 




















C-E Vertical-Unit Boiler, Type 
VU-40 — fired by Spreader Stoker, 
continuous discharge type — A 
baffleless boiler with capacities 
ranging up to about 300,000 Ib 
of steam per hr, with pressures to 
1,200 psi; temperatures to 950 F. 


BOILERS 


PULVERIZED COAL 
FIRED BOILERS 


C-E Vertical-Unit Boiler, Type VU-40 — using 
C-E Raymond Bowl Mills and tilting, tangential 
burners — capacities up to about 600,000 Ib of 
steam per hr, pressures to 1,200 psi, tempera- 


tures to 950 F. 


Note: The drawings on this page are a few examples 


of the many units available for coal firing: all are 


readily adaptable to oil or gas firing 



































C-E Vertical-Unit Boiler, Type 
VU-50 — fired by Traveling Grate 
Stoker — Units of this design are 
suitable for capacities up to about 
150,000 Ib of steam per hr; pres- 
sures to 1,200 psi; temperatures 
to 950 F. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


Canada: Combustion Engineering-Superheater Ltd. 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; 
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PRESSURE VESSELS; SOIL PIPE 





The otory of taward Resea 











and the Leak-proot Valve 


In the early 1940’s, the advance of steam power plant pressures 
and temperatures demanded a leak-proof, small sized valve—one with 
permanent tightness at the seat joint and one which would solve the 
failures of mechanical gasketed bonnet joints under elevated tempera- 
tures. The story behind the development of the Edward leak-proof 


Vv 


Univalve* (sizes to 244” in 1500, 2500 and 4500 Ib. pressure classes) is the 
story of the product research that solved this industry problem. 


EARLY EXPERIMENTING: Elimination of the 
bonnet joint entirely, by providing a one 
piece body-yoke construction, appeared to 
be a logical approach to the bonnet joint 
problem. But this created a new problem— 
how to apply and how to service an integral 
Stellited seat from a distant point at the 
top of the valve yoke. Some valve manu- 
facturers chose to split the valve body near 
the seat and then reassemble the body with 
a full pressure weld. Others chose a full 
pressure weld at the normal bonnet joint 
position. Neither approach allowed the user 
to disassemble the valve and both approaches 
resulted in the sacrifice of a positive, perma- 
nent backseat—a desirable feature in any 
high-pressure valve. Edward engineers re- 
fused to make these concessions. 


ENGINEERS FIND SOLUTION: After many 
attempts, Edward engineers developed a 
water-cooled welding torch for the applica- 
tion of the Stellite seat. This provided a 
stress-free Stellite layer of uniform density, 
firmly bonded to the body, free of cracks 
and pin hole porosity. Simultaneously, other 
Edward engineers sought the answer to the 
bonnet joint leakage problem. Extensive re- 
search and testing ofa variety of body-bonnet 
combinations and seal-welding techniques 
resulted in the four elements of today’s prov- 
en Univalve bonnet joint—a body-bonnet 
shoulder, load carrying thread, guiding sec- 
tion for alignment and the seal weld. 


E. A. STICHA, Chief Research Metallurgist, and R. K. 
Wagenblast, Research Engineer, measure temperature of 
valve seal weld in superheater test loop used in Univalve 
research, 


DESTRUCTION TESTS IN EDWARD LABORATORIES IN 
EARLY 1940's—Bonnet seal weld (A) of test valve cracked 
only after body creep occurred at 200° F above primary 
temperature and four times the primary pressure. 


NEW DESIGN PROVES OUT: Months of re- 
search testing failed to find a weakness in 
the new design. Thousands of operations at 
rated pressure and temperature indicated 
long-time seat tightness superior to anything 
previously achieved. Bonnet joint design 
could not be made to fail at several times 
the valve rating. Tests were conducted with 
supercritical steam pressures up to 6000 psi 
at 1050 F in the only known facilities capa- 
ble of producing those conditions at that 
time. And, to date, hundreds of thousands of 
Univalves are in service with only one re- 
corded instance of bonnet joint leakage—a 
minor defect in the seal weld. 

Edward builds a complete line of forged 
and cast steel valves from % “” to 18”, in globe 
and angle stop, gate, non-return, check, 
blow-off, stop-check, relief, hydraulic, in- 
strument, gage and special designs for pres- 
sures up to 10,000 lbs. For more detailed 
information, contact your Edward Repre- 
sentative, or write Edward Valves, Inc., 
1206 West 145th Street, East Chicago, In- 
diana. Subsidiary of Rockwell Manufactur- 
ing Company. Represented in Canada by 
Lytle Engineering Specialties, Ltd., 
438 St. Peter Street, Montreal. 


EDWARD STEEL VALVES 


ROCKWELLY 





CRITICAL LEAKAGE PROBLEMS 
ATTACKED BY EDWARD RE- 
SEARCH ENGINEERS—(A) Bonnet 
leakage solved by design featu: 
ing threaded structural joint and 
seal weld; (B) Seat leakage 
solved by revolutionary Stellite 
seat welding technique. 


*T.M. Reg. U.S. Pat. Off. 
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... the combination of 


the combination of these two equipment 


in designing or procuring components for 


Write today for this brochure 

The New Story of 

C. H. Wheeler Mfg. Co. / Griscom-Russell Co. 
c/o C. H. Wheeler Mfg. Co 

19th St. and Lehigh Ave 

Philadelphia 32, Pa 


among the many components offered are: Condensers, Ejectors, Heat Exchangers — Bare Tube, Extended Surface Heat Exchangers, 
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C. H. Wheeler Mfg. Co. / Griscom-Russell Co. 


lines offers important savings for management and engineering staffs engaged 
a variety of applications in power plants, marine, process and nuclear systems. 


C. H. Wheeler Manufacturing Company, with 71 important pool of experience, products and 


years’ experience manufacturing condensers, ejec 
tors, pumps and other components for the power, 
marine, pré s and nuclear industries, and 
Griscom-Russell, with 92 years’ experience in the 


heat exchange field, are uniting to create an 


services unmatched in industry today. The ad 
vantages offered by this combination are improved 
and increased selection, distribution and service, 
resulting in substantial savings for the current and 
potential customers of both companies. 


C. H. Wheeler Mfg. Co./Griscom-Russell Co. 


PHILADELPHIA, PENNSYLVANIA 


MASSILLON, OHIO 


SUBSIDIARIES OF HAMILTON-THOMAS, INC. 


Evaporators, Marine Distilling Plants, Marine Systems, Pumps, Nuclear Components, Valve Actuators, Custom Fabrication and Machining 
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S-E-Co. 

GRAVIMETRIC FEEDERS 
AND VOLUMETRIC FEEDERS 
GIVE UNIFORM RATE OF 
COAL FEED BECAUSE 





@ unobstructed 24” width of coal stream from inlet through 
to outlet assures better flow of wet and sticky coals. 


approximately 4-1/2” depth of coal on belt allows passage 
of occasional large pieces or frozen lumps of coal. 


high coefficient of friction of coal on rubber belts provides 
positive feeding of coal at the inlet. 


high belt tension prevents slipping of the belt on the 
head pulley. 


variable speed drive utilizes magnetic slip clutch with close 
speed regulation. 


in S-E-Co. gravimetric feeders, the rate of feed is controlled 
by weight, thus eliminating the variability of coal density. 


For better feeding of coal to 
pulverizers and cyclones write to 


*, } oO ¢ : Equipment Company 
749 HANNA BUILDING e CLEVELAND 15, OHIO 
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DAILY GRIND 
ALWAYS UNIFORM 


with Pennsylvania 
Reversible Hammermills 


Regardless of condition of coal or 
amount of hammer wear—Penn- 
sylvania Hammermills are noted 
for producing a highly uniform 
product day after day. 

Basic design and simple adjust- 
ments available to the operator on 
the spot make this possible. 

Pin point adjustments of cage- 
hammer clearance (by ratchet 
wrench and worm gear assembly) 
compensate for hammer wear or 
coal condition. 

Crushing action keeps fines to 
minimum. Free air impact crushing 
in upper zone prepares coal so 
there is little dredging of hammers 
through oversize in cage-bar zone. 
Results—uniform grinds day after 
day. 

DOUBLE CRUSHING AREA: 

DOUBLE CAGE, BLOCK 
AND HAMMER LIFE 


No other crushers give you so 
much more for your money. Penn- 
sylvania Reversible Hammermills 
give double the crushing area— 
double the life of cage bars, 
breaker blocks and hammers. A 
flick of the switch; rotor is reversed 


and you are using a duplicate mill. 


What’s more, hammers need 
never be hand turned, and wear is 


kept uniform. 


@ Pennsylvania Reversible Hammermill for preparing bituminous coal for exact specifi- 
cations of cyclone burner bin system, ready for shipment to large southern power plant. 


With adjustable cage assemblies, 
hammers can be worn much fur- 
ther while keeping grind uniform 
—with no falling off of tonnage. 


FREE BULLETIN 


Bulletin 1040, giving a full descrip- 
tion of the design, construction 
features, operation and mainte- 
nance of Pennsylvania Reversible 
Hammermills, can prove profitable 
reading for you. Write for a copy 
today. 
PENNSYLVANIA CRUSHER DIVISION 


Batu Iron Works CorPorATION 
WEST CHESTER, PENNA. 


DOUBLE DIVIDEND! 


Pennsylvania Bradford 
Breaker cleans coal 
as it crushes 


Famous Pennsylvania Bradford 
Breakers not only crush and size 
run-of-mine coal—they automati- 
cally remove and discharge tramp 
iron and other refuse. This is just 
one of many features giving 
Pennsylvania world leadership for 
this type of crusher. Over 100 
million tons of coal annually are 
prepared by Pennsylvania Brad- 
fords in power plants everywhere. 
For complete information, write 
and ask for Bulletin 3009. 
x * * 
Over 50 years concentrated experience 
in all types of material reduction 
makes Pennsylvania your best source 
of crushers and engineering advice 
and service. Call on Pennsylvania 
with your next crushing problem. 
Representatives from coast-to-coast. 


BATH-BUILT 
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CLEARWATER FINISHING 4 


GETS SAVINGS 
WITH INTEREST, 
USING A 


i 
iMilin 


THE AIR PREKEATER 
CORPORKTION 


a 


WY 


PACKAGE AIR PREHEATER 


Fuel savings alone pay for it in two 
years; installation costs cut by pre- 
assembly — — 


Savings come in pairs at Clearwater 
Finishing Co., with the installation of 
their new Package Air Preheater. 
This is why: 


1. Initial savings on installation. You 
can install a Package Air Preheater 
at a fraction of the expense required 
for conventional heat recovery equip- 
ment. The unit you see in the picture 
is a complete Package Air Preheater. 
To put it into service you simply lift 
it into place, make pawer and duct 
connections. It’s that fast, that easy. 


2. Long term fuel savings... $17,000 
a year off your fuel bill (more or less, 
depending on size of preheater and 
application). What you save on fuel 
can pay for the Package Air Preheater 
within two years. 
Installation savings are achieved 
through standardized design, which 
permits complete shop assembly. Fuel 
savings are achieved through the effi- 
cient continuous regenerative heat 
recovery principle, which cuts your 
fuel bill 1% for each 45-50°F increase 
in preheated air temperature. 

For application ideas, and facts and 
figures on the potential savings, write 
for free 14-page booklet. 


Completely pre-assembled Package Air 
Preheater is lifted into place at the new 
plant of Clearwater Finishing, (Division 
of United Merchants & Manufacturers, 
Inc.) at Clearwater, South Carolina. In- 
stalled at far less cost than a unit requir- 
ing on-site erection, this Package Air 
Preheater will servea 88,000 lb/hr boiler. 
It measures approximately 8'x8'x6', and 
its 4900 sq ft of effective heating surface 
will recover 290°F from the stack gas. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 
Phone: MUrray Hill 2-825¢ 





Eddystone Station's Unit 1 has a capacity of 2,000,000 Ib/hr at 5000 psig 
and 1200°/1050°/1C50°/F ... uses C-E Sulzer Monotube Steam Generator. 


Vulcan Selective-Sequence system provides 
Eddystone Station with precision soot blowing 


When Unit 1 of Philadelphia Electric’s Eddystone 
Station goes into operation, a Vulcan Selective-Sequence 
system will accurately control all soot blowing. 

Selective-Sequence systems were chosen for both units 
1 and 2 at this super-critical station because they assure 
positive, dependable boiler cleaning . . . make the most 
efficient use of the blowing medium. 


Vulcan Controller saves time. Without leaving the 
panel, the operator pushes a master button to place the 
system in sequential operation. He can see that each 
soot blower is operating in sequence for the proper inter- 


val with adequate pressure. He can modify the sequence 
to improve cleaning or conserve the blowing medium 
without time-consuming wiring and piping changes. 


Vulcan long retractables speed cleaning. With dual- 
motor drive, Eddystone’s T-30’s minimize the danger 
of tube cutting or erosion. Low rotating speed increases 
range and penetration, decreases wear, eliminates whip, 
and permits cleaning with faster traversing speeds. 

Half-’tracts with 19-foot travel, wall deslaggers, and 
air pre-heater controls are also used. For details, write 
Copes-Vulcan Division, Erie 4, Pa. 


Copes-Vulcan Division 


BLAW-KNOX 
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Panel provides centralized control of soot blowing 
at Eddystone. With the Vulcan SSC-120 Selective- 


Sequence controller, each blower can be operated four 
times during a schedule, or there can be four different 
schedules. The sequence can be varied by means of a 
jack board. Any soot blower can be operated at any 
point in the sequence by plugging one end of a patch 
cord into the blower jack, and the other end into the 
desired sequence jack. Write for Bulletin 1029. 


Wall deslagger conserves steam generated at Eddy- 
stone by three special package boilers. High striking 
power of Vulcan RW-3E drives off gummy masses to 
assure high heat-transfer capacity, and uniform super- 
heat and reheat temperature control. Dual motors are 
used: one speeds the nozzle to and from the blowing 
position, the other rotates it slowly for thorough clean- 
ing. All parts are covered for protection, assuring long 
life with low maintenance. Write for Bulletin 1034. 


Vulcan T-30’s have 30- and 37-foot travels. Motors are mounted at the boiler end to facilitate mainte- 
nance, yet away from heat of the boiler wall. Their placement avoids interferences. Write for Bulletin 1030. 


= — 
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DECADE OF OPERATION PROVES MAINTENANCE 


OF BUELL ‘SF’ PRECIPITATORS AVERAGE LESS THAN 2% 


In 10 years of selling ‘SF’ electric precipitators, the number of replacement parts ordered from Buell has 
amounted to only 1.17% of the total sales! Even on emitting electrodes, usually the most vulnerable part of 
a precipitator, replacement has amounted to less than 1% of the original number installed. What do these 
extremely low percentages mean? Exceptionally low maintenance costs, for one thing, continuous high- 
efficiency operation, fewer shutdowns and process interruptions. Buell self-tensioned emitting Spiralectrodes 
eliminate vibration found in weight-tensioned wires. Buell’s low maintenance precipitators will provide you 
with the.most satisfactory operating results. They’re backed by 25 years of experience ® 
in dust collection, with the practical know-how gained on hundreds of installations. 

Write for descriptive literature. The Buell Engineering Company, Inc., Dept. 70-C, 123 Wil- 

liam Street, New York 38, New York. (Subsidiary: Ambuco Limited, London, England). Te 
EXPERTS AT DELIVERING EXTRA EFFICIENCY IN DUST RECOVERY SYSTEMS. 








28 March 1960 _ COMBUSTION 





EDITORIAL 





_ Our Complex Industry 


The average business man, and to some measure 
the engineer, counts among his strengths in holding 
his position an ability “to get on with it In re 
viewing the forthcoming American Power Confer 
ence program we spotted one session labeled ‘‘Ad 
vanced Power Concepts” and thought immediately 
that the recent spate of publicity on these so-called 
newer energy concepts had prompted the program 
planners to feed the engineer's appetite ‘‘to get on 
with it 

We have no way of knowing at this early stage 
how this session will be conducted. We hope, 
though, that it uses an approach such as that em 
ployed by our British contemporary /:ngineering in 
its January 22, 1960 issue discussing magnetohydro 
dynamics (MHD Let us quote: 

Physics research follows a modified form of 
Parkinson's Law: work expands to occupy available 
labor. Concentration of scientific effort on a prob- 
lem leads to the production of a whole new set of 
problems. The number of elementary particles in 
atomic physics, for example, has increased in propor 
tion to the number of workers studying them. More 
recently, the scientific effort amassed to attack the 
problem of thermonuclear fusion has produced as 
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its chief result an awareness of the vastness and 
complexity of the problems to be found in magneto 
hydrodynamics (MHD for short) 

MHD is the study of conducting fluids in mag 
netic fields. It is tempting to refer to it as a study 
of the fourth state of matter. But this could well be 
an earth-bound simplification It happens that 
we are familiar with a world in which three states 
exist: solids, liquids and gases; but the greater part 
of the universe is made up of matter in quite a dif- 
ferent state, whose complexity of behavior even sug 
gests its classification into a new series of states 
Inside and outside the thin crust of the earth, ionized 
matter, or plasma, interacts in a complicated way 
that has yet to be understood.”’ 

This article then discusses certain of these com- 
plications and while it does not go deeply into them 
it leaves the reader with a strong realization that 
the application of MHD to large scale power genera 
tion will take time. Even more importantly it 
serves notice on those of us with twenty and more 
years in the industry that we shall never master it 
The industry is more complex than ever before and 
our plea in the editorial of February goes double 
We need qualified youth in quantity 





Testing The Rotary Regenerative Air Preheater— 
Part | 


By JOSEPH WAITKUS* 


design and 


EVIEWING 


over the 


operating 
central 


progress in 


practice last twenty years tor 


and industrial steam generating plants, 


interesting fact that rotary regenerative air 
ever 


station 
reveals the 
periornung a tunction ol 
an effort to achieve the ulti 
mate in power plant operating efficiency and economy. 


preheat rs have been 


increasing wnportance 1n 


This is accounted for by increased recognition given to 
obtaining the highest possible recovery of waste heat 
in a continuous the maximum overall 
operating economy in the face of rising fuel and labor 
Che trend is supported by a steadily increasing 


drive to attain 
costs 
number of applications of this type of heat recovery 
equipment, stimulated by inherent advantages and by 
improvements in design and construction that assure 
good flexibility, reliability and availability. 

Much has been written about the regenerative type 
air preheater from the standpoint of design and opera 
been covered 
knowledge and 


These aspects appear to have 
adequately in the current 
Only one aspect seems to have been neglected 


important function of planning, 


tion 
record of 
practice 
and that one is_ the 
instrumenting and conducting tests to determine per 
formance with respect to heat recovery, resistance and 
leakage 

Chis paper's function therefore, 
form the 
regenerative = al! 
placed on a description of the apparatus and techniques 
many details 


is to present in useful 


accumulated experience of testing rotary 


preheaters with special emphasis 


employed It should serve to clarify 


unportant to a satisiactory test, and offer reasons for 
deviating from certain generally accepted test procedures 

It might be well to first indicate the most significant 
features influencing the rotary re 


air preheater, thus clearing the way for a 


periormance of a 
generative 
better understanding of certain special requirements 
in the organization of a test program lor this type ol 


equipine nt 
Performance Characteristics 


Fig. 1 illustrates the two principal arrangements of the 
air preheater, usually referred to as a 
unit to indicate the direction of flow 
of air 2, the 
is reduced to the simplest form to emphasize design and 
Note that the heat exchange matrix 


rotary regenerative 
vertical or horizonta 
equipment is 


and flue gases. In Fig 


operating features 


* Manager of Spe il Applications, The Air Preheater Corporation, Wells 


ville, New York 
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is in continuous rotation between the air and flue gas 
streams. Because of this feature, the 
principle of heat exchange cannot provide for complete 
separation of the two streams. Leakage takes place in 
two “entrained leakage,’ with the rotor 
carrying air into the flue gas stream and flue gases into 
the air stream; and, as “direct leakage’ with air leaking 
into the flue gases, past sealing members fastened to the 
must be understood that the air 


regenerative 


lorms-—as 


rotating element. It 
is always under pressure while the flue gases may be 
under suction or pressure, depending on whether the 
boiler is designed for balanced draft or pressurized firing 
In both cases, it is the pressure differential between air 
and flue gases that influences the leakage effect across 
sealing members in the air preheater. 

Temperatures and flue gas composition are affected by 
the entrained and direct leakage so that the outlet air 
and outlet flue gases have a distinct gradient across the 
stream that must be considered in making temperature 
measurements and flue gas analyses. 

Outlet temperature conditions are further affected by 
the change in temperature of the mass of heat absorbing 
surface or matrix as it moves across the air and flue gas 
stream. This may be easier to understand after noting 
Fig. 3, an actual recording of the metal temperature at 
several points in the depth of the matrix as it moves 
through both streams and across the wide separating 
partitions, referred to in Fig. 2, as “‘sector plates’ 
between the streams 

Note the wide variation at the cold end, Couple No. 6, 


where the air enters and flue gases leave, and the com 


VERTICAL TVPE MOMZONTAL TYPE 


Fig. 1—Regenerative air preheater arrangements 
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paratively small variation at the hot where the highest 
temperatures prevail with flue gases entering and hot 
air leaving. Note, too, the gradual change in metal 
temperature to a point of equilibrium and the length of 
the equilibrium period presumably a combination of 
the final period in the flow area—either air or flue gas 
plus the period over the sector plate 
The variation 


as the case may be 
between the air and flue gas flow areas. 
in metal temperature follows changes in the load of the 
steam generating unit 

While rotor speed is usually kept constant at some 
selected figure between 1.25 and 3.5 rpm, it nevertheless 
must be pointed out that speed of rotation influences the 
performance of the equipment. A change in rotor speed 
effects the variation in metal temperature as well as the 
gradient condition with respect to outlet temperatures 
and flue gas composition. For example, reducing the 
rotor speed not only increases the variation in matrix 
but, in addition, modifies the composition 
and temperature gradient the outlets of the 
equipment. With slow rotation, the matrix is cooled 
‘to a lower level on the air side and heated to a higher 
level on the gas side causing a wider variation in metal 
purged of 


temperature, 
across 


Furthermore, the rotor is 
almost immediately upon entering 
the stream of air or flue gases. The effect of air dilution 
on flue gas and on outlet temperature 
gradients of flue gas and air are noted early. 
the speed causes the reverse action. It decreases the 
temperature variation but it the 
further across the duct area to create 


temperature 
entrained leakage 
composition 
Increasing 
matrix also drags 
entrained leakage 
a distinctly different gradient in temperature and com 
position of the outlet streams. 

\ particularly noteworthy feature of the rotary regener- 


FLUE GAS 
INLET 


HEATING 
SURFACE 


ROTOR 
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FLUE GAS 
OUTLET 


ative air preheater is its compact arrangement. It 
serves to converge the flow into a dense moving matrix. 
By so doing, hot and cold spots in the heat exchange sur 
face are avoided. All the heat exchange material 
assumes the same temperature at the same point in the 
flow area. Modifying the inlet distribution or condi 
tions will, of course, alter the conditions in the matrix. 
A poor approach to the inlet of the air preheater can 
very well upset conditions within the matrix with sub 
sequent deterioration of performance. 

From the discussion above it should be apparent that 
the measurement of any performance factor in the 
regenerative type air preheater is complicated by inherent 
design and operating features. Particular attention will 
be devoted to certain procedures in order to obtain a 
reasonably accurate indication of the overall performance 
of the equipment. 

The four principal factors to be measured in testing a 
rotary regnerative air preheater are shown in Table I 


TABLE I 
LOCATION 
Flue gas inlet 
Flue gas outlet 


MEASUREMENT 
Flue gas analysis 


Flue gas inlet 
Flue gas outlet 
Air inlet 

Air outlet 

Flue gas inlet 
Flue gas outlet 
Air inlet 

Air outlet 


Temperature 


Draft 


Air pressure 


Each of these will be discussed in detail, with emphasis 
on the equipment developed, the techniques employed 


AIR 
OUTLET 








HOUSING 


AIR 
INLET 


Fig. 2—Details of regenerative heat exchanger 
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Fig. 3—Typical variation in metal temperature 


itions to make 1n 


test 


nportant obser preparing, 


mducting the 


ind ce 


Flue Gas Analysis 


most dithicult 
This 1s 


fli is analysis 1s the 


Broadly 
lactor to 


} i} pee: 


determine accurately and rehably 


critically significant because gas analysis 1s one of the 


ents in evaluating the perform 
ight 
md the 


tution 1s 


t mnport int measure! 


the equipmen It n well be considered 


data calculations to 


oO pre too great, no 
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will carry great responsibility Indifference or careless 


ne in any respect can easily and quickly nullify the 
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magnitude, then it is reasonable to 


distribution and or composition of flue gases across 


the boiler is not uniform or normal 


\n inherent gradient condition across the botler 1s a 


common condition and cannot be avoided It is largely 
ur infiltration through the setting, 
For example, the CO, content at the innet 


than at the middle of the 


the result of casing 


incl walls 


face of the side walls 1s lower 


boiler Phis is a well established and accepted situation, 
varving with the condition of the boiler setting 

Chere is also the possibility that firing equipment may 
not be operating so as to uniformly distribute flue gases 
across the combustion chamber Che number of burners 
required to maintam satislactory operation and economy 
are usually adjusted as the fuel and the load on the boiler 
arrangement of the burners 


varies Che operating 


influences the flue gas distribution and composition 


32 


across the unit. Obstructions in the flue gas passages 
of the boiler, such as bypass dampers and baffles for 
various control purposes within the unit, can cause the 
same difficulty 

It is important to recognize that the flue gas distribu 
tion and composition within the boiler influences the 
and the preheater inlet. 


loo often this is ignored to the serious detriment of the 


distribution composition at 


final results of the test In other words, one of the most 
fundamental conditions affecting the performance of the 
air preheater may not be receiving adequate considera 
tion 
so much on the arrangement of the 


his is a difficult point to judge because it depends 
boiler and air pre 


heater 


I 
or preheaters, if more than one is applied. Fig 


t illustrates this important point for two typical arrange 
ments. If one air preheater, as shown in Scheme ‘‘B”’ 
is applied to the boiler unit, the arrangement of the flue 
gas passage may serve to intimately mix the flue gases and 
develop a reasonably uniform composition, resulting in 
a more or less uniform gas analysis across the width of 
Turbulence 1s assumed to take 
while 


the air preheater inlet 
of the 
mixture, 


care situation but contributing to a more 


unitorm turbulence may flow conditions 
and certainly affect the 

Qn the ether hand, in the arrangement 
Scheme ‘‘A,’’ the width of the fluc 
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outlet of the air 
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Fig. 4—Typical air preheater arrangements—five gas inlet conditions 


Scheme “A” left scheme “B” right 
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course the widest in range, and accordingly requires the 
most precise attention because of its value in the final 
analysis of the results. There is no known way to 
eliminate the gradient, so it becomes a case of combining 
equipment, personnel and time in practical amounts to 
attain the best test results. 


Equipment and Procedure for Gas Analysis 


With this as an introduction to gas analysis, let us 
consider a few elements of equipment and procedure 
The is the universally accepted apparatus for 
the analysis of flue gases. A manually operated device, 
it requires more than ordinary care to operate and service. 
While it is admitted that anyone can learn to handle an 
orsat, it must be pointed out that the best operators are 
those who understand every peculiarity of the equipment 
they are manipulating. In other words, each operator 
must have complete familiarity with and feeling for, the 
equipment he is operating. By being so ‘‘tuned’’ to the 
orsat, he can quickly detect any abnormal behavior or 


“orsat”’ 


results, and be in a position to take corrective measures 
with the least delay. 

Sampling the flue gases is by far the most important 
With a gradient con 
“Is there a 


part of the entire test procedure. 
dition to consider, questions arise, such as 
rule of thumb,’ to follow in selecting the 
; or ‘““How should the sam 
pling points be distributed to give the best results?’ It is 
to be kept in mind that the purpose of orderly sampling 


method, or 
number of sampling points?” 


is to determine as closely as possible, the true average 
Too little sampling can 
give an unrealistic average, and too much sampling 


analysis in the area under test. 
may do nothing for the average but consume valuablk 
time 

Attempts have 
means of an equation or graphical representation, the 


been made to express precisely, by 


minimum number of sampling points required for a 
These attempts have been unsuc 
lacked consideration for numerous 
Areas of the same 


particular test area 
cessful because they 
hidden and intangible conditions. 
dimensions need not necessarily have the same pattern 
and number of sampling points. The arrangement of the 
test area often influences the selec 

Velocities and 
area frequently 


duct adjacent to the 
tion of the number of sampling points. 
obstructions before and after the test 
determine the requirements. 

With a significant factor so nebulous as to be practically 
impossible to define with reasonable precision, the test 
engineer faces a difficult problem. His decision may well 
determine the accuracy of the results and the subsequent 
success of the test. It requires careful judgment in 
planning the sampling point pattern and number with 
and that is to take a 


number of samples to assure an result 


sufficient 
truly 
area. The 


one purpose in mind, 
average 
that 


tendency should always be toward a greater rather than 


representative of the conditions in 
a lesser number of sampling points. 
rhe suggestion has been made that pitot tube readings 
be taken to help determine the flow pattern, and from it 
establish the requirements for sampling. In most cases, 
it was found that the velocities were of such an unstable 
character, and the flow conditions so turbulent, as to 
make this 


type 


practically useless any measurements of 
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As a guide in the preliminary phases of planning the 
sampling pattern, the following——based on duct area at 
the test plane— might be considered 


12 in. to 15 in. spacing for areas up to 20 sq ft 
15 in. to 18 in. spacing for areas up to 60 sq ft 
IS in. to 24 in. spacing for areas greater than 60 sq ft 


A spacing greater than 24 in. between sampling points 
is not recommended. The spacing should be as near 
uniform in all directions as the dimensions of the duct 
permit within the limits recommended above. Avoid 
a single lane through the middle of the duct. 

Speed is most important in sampling. Samples must 
be taken before conditions change too much at the several 
sampling points. Flue gases do not maintain a uniform 
composition at any particular point in the duct because 
of turbulence, inherent design features, and operating 
characteristics of the equipment adjacent to where the 
analysis is being conducted and at remote points as far 
back as the combustion zone. 

Operating conditions of the steam generating unit 
particularly the firing may change rapidly and fre 
quently. Such might be the case, for example, in a 
stoker-fired boiler where it is diflicult to maintain stable 
firing conditions because of variations in the character 
istics of the fuel, rate of fuel feed, and the quantity, tem 
perature and pressure of the combustion air. Any one, 
or combination of these, may cause corresponding varia 
tions in the composition of the flue gases at a very irregu 
lar and rapid rate. 

This situation is in marked contrast to the performance 
of pulverized coal, natural gas or oil-fired steam generat 
ing units. These fuels, with their respective methods of 
firing, result in appreciably less variation in flue gas com 
position. Nevertheless, viewing the matter in its broad 
est possibilities, it is important to consider any amount 
of variation as likely to substantially affect the accuracy 
of flue gas analysis. Means for rapid sampling are 
therefore highly desirable. 

Simultaneous sampling at the inlet and outlet of the 
air preheater to assure comparable results is strongly 
factor when the 
question of leakage is explored as a part of the air pre 


recommended. It is a_ significant 
heater performance. 

Another consideration is the position of the sampling 
areas with respect to the inlet and outlet of the air pre 
heater. It standard practice to provide 


has been 


covered openings through which sampling probes can be 
Unfortunately, ideal flow conditions are not 


inserted. 
always encountered at these points and it may be desir 
able to sample at other areas remote from the air pre 
heater which may contain gases of a more uniform distri 
bution composition. 

Sampling position is more important at the outlet of 
the air preheater than at the inlet. It has been noted in 
many cases that the best average obtained at the immedi 
ate planeof the air preheater outlet did not compare favor 
ably with the results, for example, at the induced draft 
fan outlet. The results at the fan may be found more 
useful as a measure of leakage than those close to the air 
preheater in spite of the influence of air infiltration into 
the flue gas duct at numerous points between the aut 
preheater outlet and the fan. It is a case of recognizing 
the possible existence of stratification and taking measure 
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Fig. 5—Common arrangement for flue gas sampling and analysis 


It therefore 
good practice to sample not only at the preheater outlet, 
but at the 
ditions permit, 


ments mm a more unmtlorm gas stream IS 
induced draft fan outlet as well, and, if con 
it some intermediate point in the duct 
system where it is believed favorable gas flow conditions 
prevail 

Che act of sampling flue gases requires a probe to ex 
An ordinary iron pipe 
of suitable size and length is usually found adequate for 
rhe larger the pipe size, the longer the 


How 


plore the interior of the duct 


this purpose 
probe can be before it sags too much in the duct 
ever, is difficult to handle -particularly 
when it is hot and the job of manipulating it is conducted 


i“ long probe 
under difficult working conditions. Probing from both 


sides of a wide duct cuts probe length in half and 


requires less room for external handling 


SEALED JOINT 








It is desirable to provide not less than | in. standard 
pipe size nipples at least 4 in. long, welded in the duct 
wall at the points selected for test measurements. The 
nipple serves as a guide and support and can be capped 
when not in use. 


Flue Gas Sampling 
There are several methods for sampling -each having 
particular and disadvantage 
are simple, others are complex. All of the methods focus 
on the importance of obtaining a large number of samples 
in the shortest time. 
5 shows the simplest sampling method 


its advantages some 


Fig a pipe 
probe inserted into the flue gas stream and connected 
by a rubber hose to an orsat. A hand pump or aspirator 
may be necessary depending on the suction in the duct 
system and the length of hose between the probe and 
A pump accelerates the movement of flue 


Samples 


instrument 
gases and the purging of the hose to the orsat. 
are drawn from each point in the duct, and analyzed 


individually. The probe may be of a special design, as 
illustrated in Fig. 6, combining means for flue gas sam 
pling with a thermocouple for temperature measurements 
rhis features to 
avoid contaminating the flue gas sample with air 

rhis method is simple; it can be set up quickly and at 
it permits an unlimited 
number of samples across the duct. With several paths 
provided a very good average might be obtained under 


refinement requires special design 


practically no expense, and 


Its disadvantages are more signifi 
that the entire condition of the test 
several the first 
under such condi 


favorable conditions 
it 
may 


cant is so slow 


area change times between and 


\ fair average, 
There may not be enough 


last sample analyzed 


tions, cannot be obtained 
time to conduct the test for several averages to reduce 
the error 

The next development is illustrated in Fig. 7. The 
sampling probe is equipped with a hand pump and a 
suitable collecting vessel, usually a rubber bladder from 
a football or basketball. The operation is quite simple, 
and is indicated in proper sequence. The probe is first 
inserted in the duct, and is purged by manipulating the 
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Fig. 7—Method for sampling five gases 


hand pump discharging the flue gases to the atmosphere. 
A generous pumping period is recommended to clear the 
probe of air and fill it with flue gases. If the hand pump 
is tight, it will prevent the suction of air into the probe 
under the negative pressure in the duct. Nevertheless, 
at the moment pumping ceases it will be wise to pinch the 
end of the rubber tube on the discharge end of the pump. 
This will prevent contamination of the flue gases with 
air 

The next step is to attach the hose to the petcock on 
the collecting vessel, making certain first that the vessel 
is reasonably empty of air. This is accomplished by 
rolling it into a tight mass before attaching it to the hose 
on the hand pump 

Having attached the collecting vessel, begin pumping 
flue gases. About ten to fifteen strokes of the pump per 
sampling point may be sufficient to obtain a generous 
sample. Obviously, as the probe draws samples from 
one point after another, they are mixed, forming a com 
posite sample in the expandable collecting vessel. At 
taching the inflated collecting vessel to the orsat permits 
analysis of samples under the most favorable conditions. 

This method’s advantages are noteworthy. It offers 
one of the simplest methods for obtaining a composite 
sample and the sample cannot be contaminated because 
the positive pressure in the vessel keeps air out. The 
quantity of the sample permits separate analyses by 
various test personnel with different instruments to get a 
cross-check on the results. The analyses can be made 
under the most favorable conditions with respect to 
location of the orsat, avoiding the uncomfortable ambient 
conditions that are endured when the orsat must be close 
to the probe. 

The only significant disadvantage of this system is the 
improbability of drawing the same size sample from each 
point in the duct. This is of minor importance and is 
greatly outweighed by the advantages mentioned earlier 
since accuracy is not seriously affected 
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One point to bear in mind in using this method ot 
sampling is that rubber has an affinity for CO,. It is 
recommended that a new rubber bladder be filled with 
flue gases and left inflated for about 24 hours. By that 
time the rubber will have become conditioned and will 
be ready for use as a collecting vessel. 

The next refinement in sampling is illustrated in Fig. 8. 
It might well be referred to as the ‘bubbling bottle’ 
method of gas collection. It consists of an inverted glass 
bottle equipped with several tubes, one of which is a suc- 
tion tube. All the tubes, except the suction tube, are 
under water. The suction tube is connected to an aspira- 
tor which maintains a continuous suction on the bottle. 
With a negative pressure above the water in the bottle, 
flue gases bubble up through the water into the space 
above, and are continuously drawn away and discharged 
by the aspirator. The sample for analysis in the orsat is 
just ahead of the aspirator. 

There are a few features to observe in the design of this 
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Fig. 8—Bubbling bottle of gas s 


type of flue gas sampler. The aspirator and suction sys- 
tem must be designed to handle a generous volume of 
gases from the full complement of sampling tubes pro- 
vided in the bottle. There is the resistance to flue gas 
flow from the point of sampling, through the probe, con- 
necting lines and water seal in the bottle, to be considered. 
The suction necessary to meet these requirements may 
be so great the sample may have to be pumped into the 
orsat. 

An important part of this method of sampling is the 
means for valving or controlling the flow of flue gas so that 
an equal amount is drawn from each sampling point in 
the area under test. Pinch clamps are usually provided 
for this purpose. Adjusting the clamp and noting the 
rate of bubbling provides for reasonably uniform sam- 
pling. 

This sampling method permits use of other types of 
probes, illustrated in Fig. 9. Type ‘‘A’’ is the simple 
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probe of Figs. 5 or 6, handled individually, or fastened 
together so they can be moved in unison, whichever fits 
the test plant best ype “B 


concentric tubes each reaching a particular point in the 


is an improvement, with 


dust area Chis is an excellent type if not too many 
four appears to be the maxi 


the size of the outer tubs 


points are to be sampled 
mum that number 
may require an undesirably large pipe nipple in the duct 


Beyond 


It makes an excellent probe for sampling across 
Type ““C 


probe for sampling several points simultaneously 


wall 
is another 
Here 


the narrow dimension of the duct 


a number of tubes are fastened together to form a com 
Each 
With 


a great number of sampling points 


pact and rigid unit, excellent for distant probing 
tube is open to a particular point in the duct area 

, in. O.D 
can be reached without the probe becoming too large in 


tubes, 


overall dimensions 

One point to bear in mind is not to use copper in any 
form exposed to the flue gas stream Its reaction with 
in the flue gases causes a rapid wastage 
material It 
Sary to re pl ice COppe}l sampling probes before 


either 


icid substances 


and deterioration of the wus found neces 
i test Was 


completed Chin-wall steel tubing common. o1 


stainless iSSUTeES u highly Satuslactory probe 

Phe bubbling bottle method of sampling is a positive 
step in accelerating the analysis of flue gases with a good 
degree of accuracy of the composite sample \cceleration 
is evident in the continuous extraction of a sample from 
Changes or 


any 


several points in the duct simultaneously 
variations in composition taking place at point or 
pots under test are certain to influence the composite 
sample, provided such changes are of sufficient magnitude 
With the amount drawn from each point under reasonable 
control with pinch clamps, it appears certain that the 
composite sample represents very nearly the actual state 
of the flue gas stream at a particular instant. The analy 
sis of composite samples can be as rapid as the operator 
can efliciently and accurately manipulate the orsat 

\ significant feature of this method of sampling ts in 
the means for tsolating any point or group of points under 
test to explore their influence on the general composition 
of the fluc lightening the clamp on the rubber 


hose shuts off the flue gas from that point ind modifies the 


gases 


TYPE “se” 





TYPE “a” 


Fig. 9—Sampling probes 


final composition of the sample from the remaining area 
accordingly 

A word of caution 
free discharge from the aspirator. 
places the bubbling bottle under pressure instead of 
It is recom 


be sure nothing interferes with a 
Plugging the outlet 


suction, and may easily cause it to explode. 
mended that the bottle be covered with a 
fine mesh wire screen of about #16 BWG to protect the 
test personnel, and that the aspirator be so designed 
that nothing can interrupt its free discharge. 

Another development in gas sampling apparatus is 
illustrated in Fig. 10. It is the result of a desire to more 
accurately draw the same size sample from each point 
in the duct and thereby obtain a more representative 
Refinements were made 


removable 


composite sample for analysis 
which created an approach to the ideal sampling proce 
However, as so often happens, the refinements 
which will be noted later), 


dure 
introduced complications, 
and made the sampling operation a little uncertain as fat 
as continuity is concerned. 

rhe first refinement provided an orifice in each suction 
A removable disk with a ! 4. in 
bled a special unit, illustrated in detail “A”’ of 
Fig. 10, and applied to Each orifice was 
calibrated to make certain all of them had somewhere 
near the same characteristics under like flow and pressure 
practically 


line orifice Was assem 
into 


each line 


conditions. Assuming the orifices are all 
alike, and with manometers applied across each orifice, 
it was comparatively easy to adjust the manometers to a 
uniform reading by manipulating the pinch clamps 
rhis offered the nearest approach to complete control of 
sample size from any point under test in the duct. 

It was necessary to provide a filter in the suction line 
ahead of the orifice. The problem was to provide a 
leak-proof assembly, with easy access to the filter media 
for cleaning and replacement. The simple filter unit 
recommended is illustrated in detail “B” of Fig. 10 
Fabricated from transparent plastic, it permits examina 
tion of the filter media without having to take it apart 
until necessary and contains only one screwed joint which 
can be made leak-proof by proper gasketing. Lamb's 
The packing 
should be loose in order to reduce the resistance to flow 
and still affect particulates en 


trained in the flue gases 


wool or glass wool are effective filter media 
a good removal of most 


\ further study of this sampling arrangement discloses 


additional interesting refinements. The individual fluc 


gas samples are mixed in a common header from which 


they are drawn continuously by an aspirator. In this 
respect the arrangement is similar to the bubbling bottle 
method of sampling. On the way to the aspirator the 
composite sample passes three bleed-off connections 
I'wo are connected to collecting bottles, and the third is 
The collecting 


providing means for drawing 


intended for direct sample analysis 
bottles are a unique feature, 
uniformly and continuously over a selected 
period of time. Control is obtained by the flow of water, 
under a constant head, between the stationary collecting 
bottle level-bottle 


spring with special elastic properites 


a sample 


and a movable carried on a coiled 

Che coiled spring stretches as the level-bottle fills with 
water. This lowers the level-bottle at the same rates as 
the level of the water drops in the collecting bottle 
In other words, the distance between the water levels 


is practically constant, and in turn maintains a constant 
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Fig. 10—Flue gas sampling apparatus with suction and collecting control features 


head of water on the sampling line for composite gases. 
A water orifice assembly, detail “‘C’”’ in Fig. 10, inserted 
in the line between the collecting bottle and the level 
bottle period over which the composite 
sample is drawn. Changing the orifice permits varying 
the sampling period as conditions of the test dictate. 
Raising or lowering the level-bottle determines whether 


controls the 


the sample is drawn into the collecting bottle or is forced 
out to the orsat. As the position of the level-bottle is 
adjusted, the two-way petcock is manipulated to direct 
the flue gases either into or out of the collecting bottle. 
Two collecting bottles are usually provided, one for 
analysis and one for the new sample. 

When it is desired to analyze a composite sample, and 
the flow is reversed to discharge into the orsat, the water 
orifice may be bypassed by manipulating the knob, 


through 90 degrees, to present a larger orifice for flow. 
This permits a freer movement of water from the level- 
bottle into the collecting bottle, forcing the sample to 
the orsat 

The flow indicator bottle is a means for observing the 


rate of flue gas flow. The adjustment, of course, is at 
the aspirator where a valve controls the aspirating media. 
The manometer is useful for maintaining a constant 
suction on the gas sampling system. 

There may be other methods for sampling flue gases, 
each developed around the reasoning and whims of the 
individual responsible for the test program. It is his 
interpretation of the problems and his imagination that 
develops different solutions. Each solution has some 
particular feature in its favor. None offer what might 
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be considered an absolutely foolproof means of sampling 
since the human element is always an uncertain factor. 
Manipulation of each component of the apparatus plays 
an important part in the final result. Contamination 
of the sample by air infiltration or leakage is an ever 
present threat, making the simplest apparatus probably 
the least troublesome in this respect. On the other hand, 
the simpler the apparatus, the more time is consumed 
trying to obtain a truely representative sample. In the 
effort to meet this situation, the apparatus gets more 
complicated. The arrangement illustrated in Fig. 10 
with a large number of joints, is susceptible to leakage 
in a very serious way. The development of new cements 
and joint sealing substances offer some insurance against 
leakage. 

The need to obtain a true and accurate analysis of the 
flue gases is important enough so that investigators and 
researchers have actually transferred the techniques of 
the laboratory into the plant where the favorable labora 
tory atmosphere seldom exists. Dust, heat and vibration 
are just a few of the conditions working to the detriment 
of laboratory type equipment. It appears necessary to 
develop the practice of handling complicated apparatus 
under difficult and unstable conditions in the plant in 
order to obtain the results desired. This may be the only 
approach to a complete and satisfactory solution to the 
problem of obtaining a true analysis of the flue gases. 

Next month we will publish the second and final part 
of this article describing modern temperature and pressure 
measurement techniques and equipment utilized in air pre 
heater test work 
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ASHCROFT DURAGAUGES measure pressure with precise accuracy 


no matter how severe the conditions of service 


Sustaine 


ment of stainless steel with nylon bearings 


MANNING 


The Bourdon tube in Ashcroft Duragauges is 
manufactured to precision standards of flexi- 
bility and mono-linked to the rotary move- 
ment. When pressure flexes the tube, the 
gauge pointer is always positively positioned, 
because it is mounted on the geared center 
shaft of the movement. Sustained high accu- 


racy and long life are assured. 


Choose your Ashcroft Duragauges made of 
components best suited to your needs. Eight 


Bourdon tube materials are available. Move- 
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and pinion gear for longest wear. Case mate- 
rials: special aluminum alloy or tough phenol 


plastic. 


The unique “Maxisafe “” Duragauge provides 
absolute protection to the viewer, plus easy 
and quick access to the mechanism. Your in- 
dustrial supply distributor will help you select 
the best combination of components for your 
Ashcroft Gauge requirements. Phone him 


today or write for Catalog 300B. 
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In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


March 1960 COMBUSTION 





Fig. 1.—Miliken Station, New York State Electric and Gas Corp. 


Dust Control at Milliken Station 


By W. R. WISE* 


In these days of heightened consciousness of civic 
responsibility on the part of power plant manage- 
ment this brief story of successful prevention of 


a neighborhood nuisance is particularly appropriate. 
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ORMAL considerations for the installation of dust 

control equipment on coal handling systems 

include reduction of fire hazard, cleanliness, im- 
proved working conditions and reduction of labor. An 
additional compelling reason at Milliken Station of the 
New York State Electric & Gas Corporation arises from 
the plant location on the east shore of Cayuga Lake 
north of Ithaca, New York. Being one of New York’s 
Finger Lakes, it is a fine recreational area with cottages 
and beaches located so that air-borne dust from the un 
loading operation would present a serious nuisance. 


* Plant Superintendent, Milliken Station 





Fig. 2.—Start of dumper rotation—first set of spray nozzles in operation 


\t this station, coal is received by rail on the plant 
siding and then transferred to the car dumper by the 
plant locomotive From the dumper hopper, it passes 
through two coal crackers and two pan feeders to a 900 
ton per hour stocking-out belt conveyor Phe top end 
of the conveyor consists of a pivoted boom section which 
raises automatically as the height of the pile increases. 
At this point the coal is in live storage, or if an excess 1s 
received, it may be moved to dead storage by bulldozing 

rhe reclaiming system operates without attendance 
except for remote starting, stopping and feed rate setting 
In reclaiming, coal is 


by the control 


fed by four vibrating feeders to two double roll crushers 


room operator 

and to two 300 ton per hour belts. A transportometer is 
installed on each belt to weigh the coal, and by means 
of a feed rate regulating mechanism, corrects the setting 
of the vibrating feeders to the desired value. The rate 
of feed is recorded in the control room, where bunker level 
ilso installed The 


i full bunker 


indicators are system shuts down 
automatically on 
Because of the many operations and transfer points 


in this system, and the high prevailing winds in this 
exposed location, dust control demanded close and special 
attention Because of its inherent advantages, the use 
wetting agent was indicated 


and the wetting 


of a spray system with a 
Dust would be controlled at 
and penetrating characteristics of the solution would tend 
to make the coal dustless throughout the handling cycle 

rhe wetting system was designed to treat 900 tons of 


its source, 


coal per hour on the stocking-out system and to operate 


at a variable rate on the reclaim system as the rate of 
Phe car dumper unloads a coal car in 


For this 


coal feed varied 
10 seconds by rotating through 160 degrees 
operation, a proportioner system for spraying 165 gallons 
per hour of solution is provided. Here the wetting agent 
is pumped to a turbulence chamber for mixing with house 
service water 

A bank of spray nozzles on the dumper is arranged to 
spray the the car during its 
rotation. 


coal as it empties from 


Pwo additional banks of spray nozzles are 
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mounted on the front and rear of the hopper to effectively 
blanket that area. When the dumper has rotated 1S 
degrees, it actuates the switches which open the solenoid 
valves to the bank of nozzles on the dumper. At 37 
degrees, the valves supplying the headers on the hoppers 
are opened to control any dust emission from that area. 
At 150 degrees, the supply to the dumper sprays closes, 
and at 160 degrees, the valves to the hoppers close. 

At the point of discharge from the pan feeders to the 
stocking out belt, additional nozzle headers were installed 
to provide treatment for the transfer point and to con 
trol dust throughout the Phe 
lasting qualities of the solution are most apparent as coal 
discharges from the end of the boom where there is ample 
air-borne 


conveyor enclosure. 


opportunity for fine particles to become 
Savings in windage losses are difficult to estimate, but 
are nevertheless quite important. 

In the reclaim system, coal is wetted at the discharge 
of each vibrating feeder and in each of the discharg« 
At each 


wetting point there are three sets of spray nozzles which 
flow. On 


chutes from the crushers to the belt conveyors 


are operated at varying rates of coal each 
transportometer are mounted three rate switches which 
actuate the solenoid valves to the proper set of nozzles 
rhe first group will spray at 40 tons per hour or greater, 
which represents the minimum flow rate. The 
set operates at 120 tons per hour or more and the third 


Since these conveyors operate without 


second 


set at 250) tons 
attendance at most times, the advantage of dust control 
is most beneficial to the station in that cleaning and fire 


hazards are reduced to a minimum. The installed 


capacity of the coal handling system is considered large 


enough for the ultimate station capacity and no addi 
tional dust control equipment will be required as future 
generating units are added 

The widely varying types of coal and climatic condi 
tions have proved these controls to be sufficiently 
flexible to satisfy the demands of the operating personnel 
and to avoid any complaints from adjacent homes and 
Maintenance and _ service 


cottages requirements are 


nominal and reliability has been excellent. 


Fig. 3—Car rotated 90 degrees—all nozzles operating 
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WORLD’S LARGEST FAMILY OF 


performance makes the world of difference 


POWELL HIGH PRESSURE VALVES 


Gate, Non-Return, Globe, Angle ““Y”’ and Check Pat- 
terns—all commercial sizes—for 150 to 2500 pounds 
and higher, for sub zero 1200 F. temperatures. 

To handle the increasingly higher pressures and tem- 
peratures required by modern industry, Powell has the 
finest selection of quality steel valves with many exclusive 


Powell features of superior design and construction. 

Many of these Powell Valves are stocked for quick 
delivery. Contact your city’s Powell Valve distributor. 
Or write directly to us. Our engineers will quickly solve 
your industry’s flow control problems in handling 
water, oil, gas, air, steam, corrosive fluids. 


Fig. 6061 WE—600-pound cast steel, 
bolted cap swing check valve. 


Fig. 9031 WE—900-pound cast 
steel, bolted bonnet globe valve. 


Fig. 11313 WE—1500 pound cast steel, 
pressure Seal gate valve with by-pass. 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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Economics of Plant Operation and Equipment 


Replacement 


By G. E. ANDERSON? 


View of firing aisle from control room at Procter and Gamble plant, Sacramento, Cal. 


Dollars are always of vital concern to all of us but 
in power plant operation the elusive dollar must 
always be kept in proper perspective. For our 
industrial readers we present here the principles used 
by one organization to keep its power service dollars 
harnessed and working efficiently. 


* Presented during r “ al Lec sc1ies on Power, Cincinnati 
ASME 

1 Section Head eu am we Dept Engineering liv Pro 
Gamble Co 
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N THE subject of economic operation, some of 

us may be fortunate enough to have one of the 

new economically designed plants. This gives 

a head start towards making the Operating Ledger sheet 

look good. Others find it necessary to struggle along 

with the old plant that has been around for a while, but 

in either case there are some basic maxims which hold 
true for economic operation. 

The old problem of not being able ‘‘to see the forest for 

the trees,’’ applies all too frequently in the operation of 

some of our power plants. It is too easy to become 
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overly absorbed in immediate short term economy con- 
siderations to the extent that we do not keep some im 
portant overall economic factors in proper perspective. 

These are some areas to keep in focus for any forestral 
approach to power plant economics. 


Safety 

Reliability 
Equipment life. 
Civie responsibilities. 


Day to day costs. 


Safety 


Safety plays a dominant part in any economic con- 
siderations involving operation or replacement. 

We are dealing with potentially hazardous pressure 
vessels, expandable fluids, explosive combustibles, high 
speed rotating equipment, electricity and the like which 
require our respect and vigilance. There is no economy if 
they get out of hand in a serious failure which wrecks our 
plant, or which causes people, sometimes innocent by 
standers, to be injured or killed. 

Economical operation must strive for safety first and 
foremost. Our only economical approach where safety is 
involved is to 


Be as sure as we can that our plant is safe through 
proper and qualified design and inspection. 

Maintain it safely. 

Operate it safely. 

Shut it down if there is a question that it is not 


Sale 


Replace it if it cannot be economically repaired. 


Chance taking and mishaps fostered by the pressures 
inadequate training and short sighted 
My 
company was concerned sufficiently to expend nearly an 


of production, 
economies present a serious safety problem today. 


entire day on the subject in a recent assembly of our 
various plant engineers. Such practices and responsi 


bilities as these were re-emphasized 


We 


Training needs 


| Lhe nee or. .proper training and information. 


must know the “hows 


to be continuous, particularly if there are fluctuating per 


and the ‘“‘whys.”’ 


sonnel 

2. Use safe (Such 
as are prescribed by the ASME Boiler Codes; by the 
ASME Rules for Maintaining and Operating Boilers; by 


Manufacturers, by Insurance Companies and by our own 


maintenance operating practices. 


experience and good sense.) 

3. Inspect Knowledge of 
the condition of our respective plants is primarily the re 
3ut don't hesitate 


regularly and thoroughly 


sponsibility of owners and operators 
to seek qualified help from engineers, manufacturers, in 
surance companies and water treatment specialists when 
they are needed 

$. Maintain and test regularly the safety devices and 
Failure of 
safety devices through neglect, tampering and bypassing 


instruments which guide our operations. 


is a growing problem as more reliance is being assigned 
lrequently 
this trend spells a need for upgrading technical skill for 


to such devices on power plant equipment. 


maintenance 


5. Keep management informed and secure their backing 


for safe operation Be ready to raise the warning flag 
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against the pressures of production when safety is at 
stake. 


Reliability 


This is a most important aspect for economic operation, 
The power plant is the heart of the factory. If the steam 
and power fails, the mill ceases to produce. 

Day to day power plant operating economies may be 
come relatively insignificant as compared to the costs 
entailed by unreliable operation. In Proctor & Gamble 
we have boilers and turbo generators whose outages may 
result in losses of thousands and tens of thousands of 
dollars per day. Yet we must continue to educate and 
remind ourselves, and our management, of the importance 
of maintaining reliability in proper focus in relation to 
day-to-day economy pressures. 

We work hard to attain reliability in P&G. 
record for our boiler houses over the past five years. 


This is our 
(For 
boilers ranging in age from | to 50 years.) 


For both scheduled and unscheduled 
outages, the boiler availability was 


Availability, exclusive of scheduled out 


96.9 per cent 


ages was 99.7 per cent 


Some of our boiler houses have been operating for the 
past 5 to 9 years without a single emergency outage. 

We are not satisfied and are continually trying to im 
prove. 

Reliability with carefully planned 
outages frequently permits sound decisions to eliminate 
or reduce standby equipment requirements. Such policy 
decisions in my company have led to utilization of exist- 


and scheduled 


ing standby to support plant expansions, and minimized 
standby in new installations. Very large capital ex 
penditures have thereby been saved. 

Safe operation contributes greatly to reliable opera 
tion. But if reliability is an objective, we must also look 
to such areas as preventive maintenance for coal and ash 
handling equipment and the like, where safety is not 
necessarily involved. Details like the soundness of the 

;in. drum vent become important. 


Equipment Life 


Equipment life is influenced from inception by the 
Its life 


quality and type of its design and construction 
is also materially influenced by the way we inspect, main- 
tain and operate it. Prolonged life is usually another by- 
product of high safety and reliability standards 

Boiler life spans can be materially shorted by malprac 


tices such as 


Serious overloading. 

Improper boiler water conditions 

Improper layup during idle periods. 

Bad welding (which may set up undue stresses 
leading to subsequent failures). 

Condensate and water leaks and drips which result 
in external corrosion to pressure parts. 

Baffle failures which result in local overheating 
of pressure parts. 

Weaknesses, which if 
early are repairable 


discovered and corrected 


but which if neglected, 


progress beyond safe repair. 


Long range power plant operating economy (looking at 
the forest instead of the trees) cannot neglect factors 
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hey 


pre ssures ol 


which influence reasonable and long life merit 


perspective inc 


proper balance against the 

short term economi 

msurance compan peak Of an arbitrary 30 

boilers P&G has had 
this age We 


1) years with no end in 


“prri¢ 


Many 


expectancy or 


vear hfe 
hort of have 


to 


boilers which have fallen tar 


many others going strong at 
ight. We expect to have many more 1n 
bracket 

Deferred capital expenditures for thet 


ire tremendous for uses that serve our company to better 


this age 
ré¢ pl icement 


rivantage 
Civic Responsibilities 


School heating plants or power plants for public build 


ings have compounded safety responsibilities beyond 

those 
We need to support fair air pollution laws 

top with just the installation 


iets 


ilready mentioned 


Responsibility does not 
of fly 
ire also required to m 

Most ol 


recoynise 


ind overtire Money and time 


ish collector 
untam them 
boiled” but 


1 


our “hard managers 


that mt is just p 


Progressive 
business to 


Here we 


ill) good spend 


within reason to maintain good public relations 


can gain extra personal satisfaction by our participation 


in the effort to secure a better community for ourselves 


ind Ti whbor 


Day In and Day Out Operating Economies 


Important dollar saving opportunities are seennungly 


endless while still maintaining their proper perspective 


with safety, rehability, equipment life and civic. re 


sponsibilities 
savings 
normal load 1s 


ibout SH.50 to 


These are une potential operating losses or 


ome of our plants where 


coal il 


appheable 1 
about 125 to 175M¥¢4 hr with 


S100) ton 


| per cent Boiler efficiency is worth 
about 

\ | percent variation in carbon losses 
to the ash pits represents 

\ | per 


beyond that needed for good boiler 


cent increase in blowdown 


water at one plant means O00 

If turbine driven feed pump is operat 
ing When exhaust might go to at 
mosphere, save by using alternate 
motor driven pump 

Conversely, if exhaust from turbine 
can be absorbed by factory, save by 
turbine over motor 

Extra cost at another plant to leave 
hand valves open on turbines dur 
ing periods when not needed $2,500 v1 

If flue 


25 deg. F because of fouled surfaces $3,000 yr. 


temperature increases 


i Ss 
ga 


Day to day potentials encompass fuel selection (which 
I believe is to be the worthy subject of another meeting 
planned maintenance, personnel considerations and 
many others 

Practical ways and means that can be found to improve 
the efficiency of the steam and power usage in the mill 
often produce excellent savings for our time and effort. 


Opportunities range from simple plugging of trap and 
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insulation to the 
I know of many 
One in 


pipe line leakage and maintenance of 
addition of heat reclamation systems 
instances where time was well spent in this area. 
particular applied to a fully loaded boiler plant which 
was to be expanded to meet a 30 per cent production in 
CTCASC 

Steam load scheduling, 


sewer and atmospheric heat losses, the application of 


the plugging or reduction ot 


tel 
some insulation and the installation of some simple heat 
reclamation devices were combined to eliminate the need 
The result was a substantial invest 


for the new boiler 


ment saving and an attractive day to day steam saving 
Justification of Equipment Replacement 


Now 1n the justification of 


re pl icement let us revert to four of our basic points 


considering equipment 


palety 

Rehability 
Equipment life (or age 
to day 


Day savings. 


, we must add a very important fifth considera 
Cost 
ison lor 


tion called Capital (or Investment 


Sufety has been the dominating re replace 


company We have condemned 126 major 
| 


ments in my 


boilers, turbines and engines during the past 30 years 
91 resulted in permanent retirement and replacement 
30 were restored by major repairs 

The need tor reliab economic 


factors has played its primary role in decisions to replace 


iV, coupled with other 


and to augment our facilities Power plant replace 


ments cannot be justified because of age alone. This is 
a hard conclusion after dozens of special inspections and 
We have 
We have others 
going strong with no predictable end in sight strictly be 


ge. But I hasten to add that age bears respect 


ag 


information exchange with others con 


demned some units after several years 
cause Ol 
\s equipment grows older, we firmly believe that its con 
tinued use must justify the cost of periodic comprehen 
sive inspections by highly qualified inspectors and engi 
neers looking for signs of fatigue, hidden corrosion, em 
brittlement, metal deterioration and the like 
All ot reach 25 to 40 
pendent upon certain design features 
\ll pressure parts are fully 
External 


our boilers, as they vears (de 
are subjected toa 
rigid tear down inspection 
Internal surfaces are acid washed. 
Magnaflux and other non 
Metal are 


drilling and audiogages 


( x posed 
surfaces are sandblasted 


destructive tests are applied thicknesses 
checked by 
are metallurgically checked 
blow off pad may be removed to look for embrittlement 
vulnerable to fatigue and 
and re-checked. If the 


and dozens of ours have, the 


Trepan samples 
Some rivets, straps, or a 
or stress cracking \reas 
quench cracking are checked 


boiler survives this check, 


ADDENDUM 


Readers interested in “Space Age Hydrostatic 
Test” by R. A. Nickerson in our January 1960 issue 
should add "partially fill reheater line to provide seal 
on stop check valves” to step 4 under ‘Procedure for 
Hydro to Reheater.” Leakage past the checks can 
give the appearance of a bad leak. 
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rescheduled for another such check in 


The special inspections in no 


boiler is then 
another 10 to 20 


way eliminate the need for continued vigilance during the 


years. 


regularly scheduled inspections and the reopening of some 
special inspection if suspicious conditions come to light. 

Thus we repeat, expert knowledge of a particular 
equipment’s potential safe life is a most important justi 
fication consideration for replacements. We do not be 


lone is an all important criterion. 


lieve that age al 

Che importance of day to day savings which can be ac 
complished by more eflicient, modernized replacements 
are well recognized. They have played their strong role 
in helping to justify replacements which we have made. 
But it is a hard fact that it 


justify an industrial power plant re 


They will continue to do so 
is difficult today to 
placement strictly for potential day to day savings. 
Often 


coupled with plant expansions where they 


justified when 
then 


times some replacements may be 
need 
only justify the incremental costs of larger new equip 
ment 

Improvements for day to day savings have often ex 
hibited than 


complete replacements. Some such improvements which 


more attractive imvestment returns tor us 


we have recently adopted are 


alternate fuels 

», Centralization of controls and operations. 
More automation and instrumentation 
\dd small 


end and night time eperations to permit shut 


| Conversions to 


iutomatic boilers for some remote week 


down of large units. 


- 


Heat reclamation facilities to improve efficiencies 


High initial installation costs are a dominant factor 
in making it difficult to replace through savings. Equip 
ment manutacturers are recognizing this and are working 
to help reduce these costs by such devices as more stand 


ardization, and more shop assembly Our consulting 
looking 


and simple ru 


friends are more and more to building savings 


yy d designs 


rhen there is the tax angle. The corporation income 
tax has been most important in making it difficult to 
achieve acceptable pay back by replacement savings. 
Often times, 40 to 50° of any gross savings evolving 
from an improvement goes to Uncle Sam leaving only 
about 50 to 60°) of these savings to apply towards pay- 
Most every industry has its 
am 


back of the investment 
own particular justification formula approach. | 
certain that all must include this tax angle in some form. 
I believe that, all things considered, the tax structure is 
a more dominant factor in most industrial financing than 
it isin utility financing. 

Heat & power usually continue to be needed in an in 
dustrial plant to support its production irrespective of 
changes in process. Thus it may often be right to pro 
mote longer payouts for basic power plant replacements. 
But to facilitate replacements for economies, it will pay 
to continue efforts for lower capital costs without sacrifice 
of safety and reliability. 

Imagination, alertness, research and development for 
new things is needed at all times to help this economic 
picture. 

It is important to keep the forest and the trees in 
proper perspective in our day to day operations and de 
CISIONS. 
to day 
safety, 


This means that in connection with our day 


Economics, we must also pay due regard to 

reliability, equipment life and civic responsibilities. 
Justification for equipment replacement, at least in our 

experience, will most often be brought about for safety 

and reliability with a big assist from day to day savings. 
lo accelerate replacements via savings, we need: 


Reduced equipment and construction costs with 
out sacrifice of safety and reliability. 

Some corporation tax relief, 

Imagination, new thinking and action for savings 

considered conven 


by other means than those 


tional today. 


Meetings Schedule 


Association of Corrosion Engineers |(ith 
and 1960 Corrosion Show, Memorial 


National 
Annual Conference 
Auditorium, Dallas, March 14-18 


American Power Conference 22nd Annual Meeting, 


Sherman Hotel, Chicago, March 29, 30, 31 


Pacific Coast Electrical Association Engineers & 
Operating Meeting, Hotel Claremont, Berkeley, Calif, 


March 31-—April | 


Maryland Utilities Association Spring Business Meet 
ing, Lord Baltimore Hotel, Baltimore. April | 


Sixth Nuclear Congress—-New York Coliseum, New 


York City, April 3-8 
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Southeastern Electric Exchange Engineering and 
Operation Section, Roosevelt Hotel, New Orleans, La.. 


\pril 7-8 


American Institute of Electrical Engineers. Southwest 
District Meeting, Houston, April 4-6; East Central 
District Meeting, Charleston, W. Va., April 12-14; 
Paper and Pulp Meeting, University of Florida, Talla 
hassee, April 21-22; Great Lakes District Meeting, 
Milwaukee, April 27-30. 


Third Annual Conference on Automatic Techniques, 
sponsored by ASME, IRE, AIEE, Cleveland-Sheraton 
Hotel, Cleveland, April 18-19 


American Society of Lubrication Engineers, Annual 
Meeting and Exhibition, Netherland-Hilton Hotel, 
Cincinnati, April 19-21 
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Feeling the need for free and open discussion of 
some of the major power problems currently facing 
industry, Combustion Engineering Inc. recently ar- 
ranged for the first in a series of Industrial Power 
Forums. This initial Forum was held at Atlantic City 
during the Annual Meeting of the ASME and was 
spotlighted by a meeting on the previous day featur- 
ing papers” on this subject by two authorities who 


subsequently sat as panel members for our Forum. 


The Combustion Engineering Industrial Power 


In advance the session all panel members were advised that the objectives were new ideas, untrammeled personal opin 
on clear understanding that no comment by any individual would be construed as representing his company’ 
; | ] 


no comment would be associated with an individual's name if he had any objection. 


Energize or De-enerize to Trip? 


Since interest p f eSS) VW. L. Jones* and J. B. Smith** at the previous day's ASME. session on Boiler 
, ; 


Safeguards had been int the discussion was opened with a question remaining unanswered from the day before 


} 


; ; 7 / ~ , | y Io } } ls = } ; 
Should not safety shut vali which must be energized to trip (close) be considered in cases where power failure occu? 


yucnl 


A. W. Hindenlang.. . Let's start this off with a show of feeling on the proper way to trip out 
a burner. Should you energize to trip, for example, or de-energize ? 


M.L. Jones... De-energize, of course. We've found you can't rely on interlocks or 
combustion safeguards which a short circuit can incapacitate You use 


your energy source to open. 


Arthur Dunn... Just the opposite in certain aspects. We prefer to ‘energize-to-trip 
pairs of burners when this action is necessary. In four years we have not 
encountered a single failure of a tripping device coil. This is due, no doubt, 
to the fact that the ‘energize-to-trip’ circuit is a pulse type and the operat 
ing coils are energized only during the pulse period 

We also use ‘energize-to-trip’ on our unit fuel shutdown circuit and 
back up this electric circuit with a pneumatic tripping of fuel valves. For 
example, with this arrangement, in event of a power failure or tripping 


* Protecting Industrial Furnaces From Explosions by Melvin | ones **Boiler-Furnace Explosion Survey by J. B. Smith, ASME Paper No. 59-A- 
ASME Paper N 59-A-27 303 
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THE SCHEDULED PANEL UNSCHEDULED PARTICIPANTS 


M. L. Crull, Department of Water and Power,  H. H. Bickel, Wickes Boiler Company 

City of Los Angeles, California 

A. B. Dunn, Department of Water and Power,  P. C. Euchner, Combustion Engineering, Inc. 
City of Los Angles, California ‘ 

M. L. Jones, Principal Power Engineer, E.I. Du W.S. Tallon, Electronics Corp. of America 
Pont de Nemours & Company 

R. Longstreet, Minneapolis-Honeywell Regulator John Hochuli, Gibbs & Hill, Inc. 

Company 

J. G. A. Mitchell, General Sales Manager, Panel W. F. Lange, Peabody Engineering Corp. 
Systems, Combustion Control Div., E. C. A. 

A. P. Olches, Chief Engineer, Peabody Engineer E. G. Peterson, Peabody Engineering Corp. 
ing Corp 

C. E. Savage, Engineering and Construction Div., K. Blaine, Electronics Corp. of America 
\merican Cyanamid Company 

J. B. Smith, Chief Engineer, Factory Mutual A. L. Thompson, McGill University 
Engineering Division 

L. C. Walter, Republic Flow Meters Company J. E. Volpe, Peabody Engineering Corp 

A. W. Hindenlang, Combustion Engineering Inc 


Forum — Conference |; Boiler Safeguards 


Arthur Dunn (continued) device coil failure, the fuel valves can be closed penumatically. I would 
like to point out that our boilers are of the large utility type, remote 
manually operated with standard automatic shutdown circuits and should 
not be confused with those industrial boilers which must be considered as 
completely automatic. 

As a result of using the ‘energize-to-trip’ design, we are not experiencing 
nuisance shutdowns from coil failures such as would occur in the ‘de 
energize-to-trip’ circuit.” 


‘Here is the old, old story of the large utility vs the industrial. The 
industrial cannot afford or will not afford the dollars for backup devices. 
These devices and their controls can cost as much as the boiler!” 


Arthur Dunn... “Surprisingly enough, the pneumatic backup trip feature of our fuel 
shutoff circuit is very simple and inexpensive. Since our fuel shutoff valves 
are pneumatic diaphragm motor operated through latch type solenoids, 
the addition of the pneumatic trip amounted only to the mounting of a 
pneumatic operated three-way valve on the fuel valve and running of a 
single instrument pneumatic line to the control center.”’ 


M.L. Jones... “We've burnt up coils. We'd buy solenoids built for 115 volt service 
and find out we’re running under 125 volt conditions because the substa- 
tion in a new plant has its transformers so lightly loaded. Under this 
voltage override, the coils just don’t stand up.”’ 
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A. W. Hindenlang . Would the class of service under which the boiler operates influence 


the degree of protection you would design into your boiler controls? In 
other words would you use energize to trip valves in an installation subject 


to frequent power failures? 


C. E. Savage You are suggesting perhaps that we should take chances. What is the 


msurance company attitude on energize to trip or de-energize ? 


With most industrials it is not necessary to energize to trip.”’ 


J. B. Smith . 


R. Longstreet ‘Do you object to energize to trip?” 


We see the large utility boiler as a special problem. 


J. B. Smith . 


A. W. Hindenlang.. . How about an industrial installation exposed to frequent power out 


ies? What would the msurance company recommend ? 


Be B. Smith... Frequent outages are, of course, intolerable As Mr Jones has sug 
gested on this point on other occasions you must go to some auxiliary power 


source 


Editor's Note: A significant point was made here which has long escaped most of us. The apparent gulf between in- 


thinking on this problem decants to one vital item—dollars. In the industrial field there exists a 


dustrial and utility 
trong feeling that we cannot spend the same sums for protection that the utilities afford We ask the reader to follow 
f i “ 


and to note particularly the projected cost of the equipment industrial users are con 


this lead as the discussion develops, 
to us that in this case the utilities may have the lower cost 


sidering to avoid trips due to power fluctuations. It seem 


solution 


Auxiliary Power Supply Systems 


“We've tried four auxiliary systems over a period of time. These are 
steam-driven auxiliary generator, auxiliary generator connected to forced- 
draft fan with throw-over switching, inverter to convert d-c electricity 
from batteries to a-c for operation of safety equipment, convert all controls 
and valves from alternating current to direct current 

In the case of the auxiliary-driven generator, two units would be re 
quired, and if they are not properly maintained, reliability can be con- 
siderably less than public utility power 

With fan driven generators the problem of maintenance is major in that 
the generator requires a shutdown of the unit which is undesirable. In 
addition, the problem of throwover switching from purchased power to 
generator without a power failure requires momentary paralleling which is 





no simple electrical problem 
The inverter appears to be highly desirable in that existing standard 
units such as solenoid valves, relays and the like can be used. The problem 
is the procurement of a reasonably priced a-c to d-c to a-c power unit 
Rotating equipment of this type is relative expensive and requires a spare 
“Eenie, Meenie ‘ " 4 eas nee ! ; 2 ; 
unit for reliability. The use of static converters and inverters with an 
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James G. A. Mitchell . 


M. L. Jones . 


James.G. A. Mitchell . 


James G. A. Mitchell . 


ML. Jones . 


James G. A. Mitchell . 


M. L. Jones . 


James G. A. Mitchell . 


M. L. Jones . 
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auxiliary battery system for standby service appears to be a good possi- 
ility. 

The newest seems to us to be the most attractive. Our first static con 
verter (a-c to 26 volt d-c) goes on a unit soon. We float a battery on the 
26 volt system connected to an inverter. We've tested its reactions to over 
loads, high voltage, other anticipated trouble points in the manufacturer's 
plant. It has a cut-off characteristic that lops off the tops of the sine 
wave. Yet we don't think it will trouble our instrumentation. We would 
like an electrical bypass so that we could pull out the inverter if it needs 
servicing. We're working on that aid right now. To use the battery is the 
most reliable system of power.” 


“How about the cost of this unit? How much power does it need?” 


“About $3000. The inverter draws up to 2000 watts of amplification. 
We are requiring the manufacturer to tell us how much inrush current can 
be safely handled by the unit’s solenoids, other operating characteristics so 
we can know for sure the power we need.” 


“As I understand it you would prefer to use this equipment, this inverter- 
battery scheme, than go to all d-c equipment.”’ 


“Oh, yes. Too many of the control devices are a-c actuated and d-c 
counterparts just don’t exist or would be too difficult to stockpile.”’ 


‘How about this .. . Now at the instigation of Du Pont we developed a 
d-c flame safeguard device.” 


“Flame failure devices go out of service with voltage surges so at one 
time as part of our program we asked that a flame failure device for our 
units be designed for d-c and for 3 years have been hunting for someone 
to make us a static converter.”’ 


“We have built or had designed systems wherein the converter rides 
over surges and the valves and similar equipment operate under d-c with 
the instrumentation left on a-c. Asa rule of thumb the preference over the 
country for the d-c system calls for a 12 to 50 volt level. Your static con- 
verter is most interesting. 

This protection of the flame failure device puts us in mind of an installa- 
tion in Pottstown, Penna., where they suffered from power outages.”’ 


“We are talking about power surges, not outages. The surges are re- 
curring things and they are the ones we try to guard against.”’ 


“We are investigating rotary equipment such as the Waukeska emergency 
gasoline-driven generator. A Cleveland manufacturer for about $3000 to 
$4000 will provide a similar rotary device to float on the line, powered from 
the local public utility and equipped with a flip-over switch to batteries.” 


“What steps do you take to overcome the paralleling problems of fre- 
quency, voltage? We have tried several of these systems and as far as we 
are concerned a rotary is just another piece of equipment.”’ 
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h Mr. Jones’ comments above with two exception Lhe proposed a-c to d-c system 
, . 
Vr. Jones himself opposes in principle Furthermore, while this new system holds 
, ; ' ‘ 
than any the industriai wave used in the p , it strikes us that the utility solu 


ave 


What to Do on a Flame Failure Signal 


uppliv to ourne? 


With multi-burner jobs you can monitor each burner The only way 
vou would shut off all burners is if the main fuel supply was lost.”’ 


Is it wise to trip out an individual burner in a multi-burner installa 


tion? 


We use quick-closing devices for both fuel valves and air registers. 
But with multiburner furnace loads of 50 per cent and up, flame failure is 
rare. If an individual burner goes out, its neighbors support it 


Is this observation just for gas and oil? 


rhe different fuels require different conditions. Large units mean you 
must consider burner configurations. There are different conditions on 
each set-up. Utility boilers have an entirely different set of conditions.” 


Going back for just a moment what makes Mr. Olches think that with 
t burners and losing one that the air going through that dead burner will 
wind up mixing properly? Any instruments to support that conviction? 
Was the situation he knows about under instrumented conditions or just 


normal operation ? 


“Instruments that could be used to determine safety in this situation are 
O, recorders, combustible recorders and of course physical observation.”’ 


“This is a common problem with a fast shutoff. You now send 100 per 
cent of the fuel you need to hold the load through 3 burners with one dead, 
but 100 per cent of the air through 4 registers. The mixture is not an ideal 
one and some may consider it improper but does it create a dangerous or an 


emergency condition?” 


‘No. As a general procedure you close off fuel before air. The only 
time, then, that you would have a dangerous condition is at low loads.” 


‘Furnace design usually permits some intermixing and turbulence.’ 


“Excess air, to me, at any time is a hazard. What are the insurance 
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companies finding? Could you give me any statistics which would point 
to one or the other, a lean or a rich mixture, as the worse one?’ 


J.B. Smith... “Explosions occur under both conditions. To speak absolutely we 
would have to know the conditions at the moment of explosion. We rarely 
if ever do. We have to piece together the story. Furnace surroundings, 
burner design, all enter into our guess on what could have caused the 
problem. The industry as a whole relies too much upon visual examination, 
guessing, and shows too little inclination to use scientific techniques to 
pinpoint the causes of furnace explosions.’ 


‘Too much excess air can blow out the fire and the resulting upset 
in furnace conditions will set the stage for trouble.’’ 


H.H. Bickel... “At both ends of the fuel-air ratio you can expect trouble—too rich and 
no fire, too lean and no fire. But too rich a mixture is less dangerous in 
my opinion.’ 


























“Instruments to determine safety . » but does it create a dangerous condition?” 
are O» recorders..." 


i:ditor’s Note: At first reading this part of the discussion appears to lead nowhere and no significant area of agreement 
appears. Llowever, on closer reading it becomes obvious that both high and low excess air create hazards and that indi 
vidual burner trips are not necessary—may rather be dangerous—where it is established that burners support each other. 


[n other words in burner arrangements and or at ratings where unignited fuel issuing from a burner will be reliably ig 
nited by adjacent burners it may well be safer to sound an alarm than to trip the burner. Though industrials tend to 
frown on this approach they are actually agreeing to it by their acceptance of the policy that a flame safeguard device need 


not discriminate e., be activated only by its own burner) above 50 per cent of maximum firing rate 





Our report on the Flame Safeguard Conference will 
be completed next month. Flame sensing, flame failure, 
application of flame safeguards and purging are some 
of the topics covered in Part Il 
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Economical Power Plant Operation 
By low-cost, all-water year-around transportation on the inland waterways and Great Lakes 
and by rail shipments, United Electric is delivering this year millions of tons of washed coal 


to satisfy the requirements of large industries and electric public utilities in the middle west. 


THE UNITED ELECTRIC GOAL COMPANIES 


COALS: FIDELITY «+ CUBA + BUCKHEART + RUBY « MARY MOORE + BANNER 


CHICAGO, 307 N. Michigan Ave., Phone CEntral 6-6580 +» PEORIA, Commercial National Bank Building, Phone 3-3711 + ST. LOUIS, Ambassador Building, Phone GArfield 1-3732 
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The boiler feed pump and its associated equipment 
represent a major operating and maintenance con- 
sideration in today’s power plant. Here we run in 
question and answer form a series of clinic sessions 
on various boiler feed pump problems. The replies 
are the work of one of the topmost pump authorities 
and give specific information which we hope will 


prove valuable to our readers. 


By IGOR J. KARASSIK* 


Worthington Corp. 


Steam and Power Plant Clinic—Part XV 


(QUESTION 


T hav 
Karas k nm lhe Me o; 
lugust 1958 udder the 
Clinic.’ I am fing to 


range ment 


ading the series of articles by Mr 
COMBUSTION beginning with 
“Steam Power Plant 
point out that the piping ar 
the September 1958 issue Fig. 1, for 


general title 


shown in 
a common units is iM 
care 1s not taken to prevent mts 
valves. If, by some misoperation, 
closed, the 
’ were closed and the 
the pump were open, it would be 
feed discharge 


bump serving two separate 
he rent v haz 
ope ration of 
gate Valve Vo 1 and ? were valve in the 
Dra i 


discharge gale valve of 


gate 
ine entitled to Lower Pressure 


/ 


possible for the er header pressure lo 


back up through the pump and be imposed upon the entire 


pump and its suction piping 
installed on 


in the 


I would suggest that a small relief valve be 
the pump 


suction 


uction line to warn of excess pressure 
this pressure I 
be installed in the 

reliable isolation of the 


the gate valve in its discharge 


line and to relieve would also 
little orifice 
pump for 
line could 
| possible 
relief valve would be to lock open the 


gate valve in the drain to lower pressure. 


suggest that a gate 
bypass line for 


VALUE 
more 
maintenance 
not be closed off tight and should leak slightly 
substitution for the 


ANSWER 


that certain hazards exist from mis 
operation of the system shown in the piping diagram in 
the September issue and reproduced here, Fig. 1. Un 
fortunately, misoperation hazards will probably always 
be with us until the day that a steam power plant is 
built which is completely automatic in its operation and 
in which no human hand or human judgment is _per- 
mitted to interfere with a prefabricated programming 
Even then, I fear, the plant will not be one hundred 
per cent random failures: witness the record 
compiled in the launching of our rocket-powered satel- 
lites! I have frequently said that there is a/ways a 
risk to operating a steam power plant. Once we admit 


I will not deny 


free of 


* Consulting Engineer and Manager of Planning Harrison Div 
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this to ourselves and devote our efforts at reducing this 
risk rather than to e/iminating it, we will make progress 
Otherwise, we will be chasing an elusive and unattainabl 
will-of-the-wisp 

And so it is in this case. If we assume that through 
misoperation the gate valve in the drain line is closed, 
it is obvious that pressure would build up in the pump 
except for whatever relief is afforded through leakage 
past the stuffing boxes. Your other two assumptions 
are actually not necessary, since they are 
valves No 


facts: gate 
| and 2 are closed and the discharge gate 
open, not through misoperation but rather 
through intent, as indicated in the bedy of the article 
Thus, the closing of the drain valve would be a major 
error in operation 

As to the provision of a relief valve, I feel that it is 
optional rather than mandatory 
where such relief 


valve is 


I know of installations 
not the 
theory that infrequently operated relief valves may be as 


valves are used merely on 


hazardous as the misoperation against which they are 


From Denerat ing Fro 
Heater lio. 1 | 


i eater No. 


2 Deaerat ing 


Orifice 


ge 
Turbine | 


HH} x} 


Standby 
Check Gate 


Boller 
Feod rump 

Valve Valve 
(Open) 


Drain to Lower 
Pressure. 


Fig. 1—Arrangement of a standby boiler feed pump serving two units as 
shown in Sept. 1958 Combustion 
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or 


bal mciny ce Vice 


instance this ts 
leakoff 
returns to. the 

his 


to permit 


mtended to provice 


| protection 
most often true of the line of 


high pressure boiler feed pumps which 


deaerating heater at the pump suction line is 


ilwavs provided with a gate valve isolating 


the pump fe inspection or complete dismantling 


through would 
to the 
prot ected by 


Phus, tf 


Closure valve musoperation 


yor catastrophe pump and yet, few 


ff lines are relief valves against 


xr my part, I would prefer 


QUESTION 


in one 


Power 


\NSWER 


Boiler teed high 
feed 
the diameter 
these cl 
these cle 


tainly it is 


Tp trances on new ressure 
| 


bouler pumps will range from 0.012 to O.01S-in. on 


ind the normal practice 1s not to renew 
until 
Cer 
clearances closet 
On the 


be no problem to measure these 


irances by replacing the wearing rings 


irances have about doubled from wear 


not 
thou 


hould prove to 


nec iry to measure 


than to one indth of an inch other 


hand, it 
tolerance of measurement 


clearance to such a 


Phe normal procedure 1n ¢ 


irying out this inspection 


is to measure mdependently the I.D. of the 


ind the O.D. of the impeller wearing ring hub 


wearing 
ring fit 
mside and outside 


Fig 


to determine 


using micrometers respectively as 


shown in ind 3. Several measurements should 


be taken whether or not the wearing ring 


Fig. 2—Measuring |.D. of wearing rings 


locking the drain valve in the open position while the 
common spare pump is out of operation 

\s to the valve in the small jumper line around the 
check valve 
necessity I 
sketch 
our customers for this portion of the auxiliary hook-up 


I agree entirely with you with regards to its 
had 


In the system drawings that we supply 


merely oversimplified the diagram 


mat 


the isolating valve is always shown. It is, however 


kept in the locked open position until such time that a 
pump 1s to be opened lor Inspec tion 


an inspection, of course, also affords the opportunity to 


examine the wearing ring surface for burrs, grooves or 


other irregulariti 


I would ike to ask 


ng ring ¢ 


vou how accurately do you fee 


WAN! earances of such pumps should be « stablished 


on inspection n other should they be measured 


Word 


wf 


hin one-thousandth of an inch, or closer or r 


or the impeller have not been wearing out in an egg-shape 
Ihe clearance 1s considered to be the 


and the minimum O.D 


Mlanne;r Maxi 


mum I.D readings 

Certain maintenance mechanics measure the clearances 
directly, by placing the impeller within the wearing ring 
a dial indi 


In order to 


f and moving it laterally against 
cator to determine the diametral clearance 


as in Fig 


discover any inequality in wear around the circumference 
the impeller should be rotated and the dial indicator 


should be attached to several points of the stationary 


part. In my the ‘‘difference’’ method is more 


reliable 


opinion 


One important warning is that the impeller and wear 
the 
Many designs use shrunk-on 


ing ring should be at same temperature before 


the readings are taken 
impellers which have to be heated prior to removal from 


Fig. 3—Measuring O.D. of impeller hub 
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the shaft Phe 
least 400 F 


Chances are 


impeller may thus be heated to at 
ind possibly to as much as 500 to 600 F 
that it will be allowed to cool down to 
something like 120) F so that it handled com 
fortably measurements are taken. But if 
the wearing ring is at, say, SO F, there will be a 40 F 
difference the can be 
quite significant 
is taken as 0.QQ00065 inches per inch per degree F and if 
the diameter is S-in., the apparent 
clearance two-thousandths of an inch 
This error will 


can be 
before the 
two and this difference 
If the coefficient of thermal expansion 


parts 


wearing ring fit 


will be ibout 


less than the true clearance of course 


be magnified if the impeller diameter 1s measured when 
the temperature of the impeller is even higher than the 


12 F we have assumed 


This possibility of error is one that is frequently over 
looked in the 


our first reaction is to assume that such a small difference 


measurement of clearances in general, as 


in metal temperatures cannot be of any consequence 


Fig. 4—Measuring wearing ring clearance by moving impeller within 
clearance 


Act Now for Future Engineers 


must decide and take action now 
lability of enough engineers and the 


The United 
to insure the ay 
right kind of engineers to meet the expanding demand for 
technical services of the 1960's, according to a report by 
the 
Joint 


tates 


Engineers 
1960 


Engineering Manpower Commission of 

Council, recently reported in the Spring, 
issue of /éngineer 

[he report follows the announcement by the U. S 
Office of Education that freshman engineering enrollment 
has declined for the second consecutive year, over 3 per 
cent in 1959, after an 11 per cent drop in 1958. This, 
says the Manpower Commission's report, is an unex 
pected trend when demand for engineers is increasing and 
is expected to accelerate, especially when the nation is 
committed to a world contest depending largely on a 
sufficient supply of engineering brainpower 

The Engineering Manpower Commission points to 
these factors 

Because of enrollment drop, for the next five years we 
may 37,900 engineers to graduate each year, 
against pre-195S predictions of close to 43,000 

Only 2 per cent of the coming college-age group will 
be available for engineering 

Between January, 1953 and January 1959, engineers 
109,000 to 630,000 an increase of 221,000 or 


expect 


rose from 
more than all engineering bachelor degrees awarded 

Business cycle changes have only a temporary effect 
on demand for engineers 

By 1966 more than 2 engineers will be hired for every 
one this year 

The Gross National Product, closely related to produc- 
tivity, depends on the supply of engineers 

The Manpower Commission concludes that two basic 
available en 

engineering 


objectives must be met: (1) best use of 


gineering manpower and (2) sufficient 
graduates 

To meet the objectives, the Commission advocates: 
insuring that engineers and engineering technicians are 


used to their best capacity in industry, government and 
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education; increased recognition of engineers at govern 
ment level; make it possible for engineers to discharge 
their service to the nation as either civilian or military 
in the improve quality of all 


best public interest; 


education; improve public relations of engineers and 
engineering through parents, students, guidance coun 
selors, industry and government 

According to Julian W. Chairman, ‘The 
Commission will strive toward the achievement of these 
objectives and will issue statements to further amplify 
these long-term views. We invite the support and co 
operation of other organizations and individuals with 
the vital problem of fully developing our engineering 
manpower resources.” 

The Commission’s report, entitled ‘Engineering 
Manpower and the National Interest’’ is available in 
quantity at Engineering Manpower Commission 


Feiss, 


AEC Reports on Nuclear Power 


The Atomic Energy Commission is publishing a 
multiple-volume report on the status and potential of 
civilian nuclear power reactors, and its plans for future 
development 

The three parts released are: Part I 
Technical and Economic Status as of 1959; 
Economic Potential and Development Program; 
IV—-Plans for Development. 

Part III—Technical Status Reports, summarized in 
Part I, will be made up of seven or more volumes, and 
is scheduled for publication starting in April. Each 
volume of Part III will describe the technical status as 
of 1959 of a particular reactor concept. The availa 
bility of these volumes will be announced at a later date 

Parts I and II have been previously available in draft 
form in the Commission’s Public Document Room, 
1717 H street, N. W., Washington, D. C. Portions of 
Part III have also been available in the document room. 
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| DAMPNEY COATINGS 
LIVE WITH IT! 


True measure of a high-heat coating’s worth is continuous 
operation at rated temperature. Yet many so-called “heat- 
resistant” coatings take only occasional peaks — fail rapidly 
in ‘round-the-clock service. 


Dampney coatings are rated always for day in, day out opera- 
tion at maximum temperatures. Hold them to it, if schedules 
call for steady heat, or let them fluctuate to ambient and back. 
Either way, Dampney silicones and ceramics give you full 
protection — with plenty in reserve. 


Most important, Dampney coatings are selected to meet specific 
conditions of operation, temperature and corrosive environ- 
ment. Thus they establish a lasting foundation easily maintained 
and permanently ending time-consuming and costly surface 
preparation. 

Repeat orders — from a typical customer, 26 in 12 months for 
enough material to protect 1,929,000 square feet of steel — is 
the best evidence we have that when industry wants honest 


high-temperature coatings, it remembers Dampney silicones and 
ceramics, identified by the two trade names, DAMPNEY and 
THUR-MA-LOX. 


We suggest you do likewise when you want real protection — 
resistant to 1000°F., to atmospheric corrosion, and to weather 
exposure — for these industrial hot spots . . . 


stacks and breechings turbine interiors 
steam lines precipitators 
kilns coke ovens 
forced and induced draft fans incinerators 
heat-treating furnaces pulverizers 
autoclaves and retorts blast and open hearth furnaces 


Remember, too, the first Dampney trade name and product, 
known and used today the world around, APEXIOR 
NUMBER 1 for boiler interiors. For all hot metal, wet or dry, 
the best protection available is made and marketed by 


TH & 


MAINTENANCE 
FOR METAL 


cOoOMmMPAN YT 











HYDE PARK, BOSTON 36, MASSACHUSETTS 


Coatings for all temperatures to high heat— 
all corrosive environments. 
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Abstracts From the Technical Press—Aboard and Domestic 


(Drawn from the Montely Technical Bulletin, International Combustion, 
Ltd., London, W. C. 1) 


Fuels: Sources, Properties and 
Preparation 


Coal Science. G. C. Drvden 
Vature 1959, 184 (Aug. 8), 412-14 
Summaries are 

sented to the 5rd biennial Interna 


given of papers pre 


tional Conference on Coal Science held 
at Valkenburg, Holland, on Apr 

F—30. 1959 Research into chemical 
reactions of coal, ultra-fine structure 
of coals and chars spectroscopy of 
coals and carbonization was described 


Studies of Coal. Staff of B.C.U.R.A 
Vature 1959, 184 (Aug. 8), 425-7 

rhe first article deals with carboni 
zation of coals in the presence of ac 
tivated charcoal and the second with 
smoke emission from coal and low 
temperature chars 


Rate of Discharge of Granular Mate- 
rials from Bins and Hoppers. H. E 
Rose and T. Tanaka 
208 (Oct. 23), 465-9 


From results obtained on models an 


Engineer 1959 


equation has been derived for the 
calculation of the rate of discharge of 
most materials from bins and hoppers 
of normal type Che accuracy of the 


sidered sufficient 


for all practical applications 


calculation ts 


Heat: Cycies and Transmission 
Heat Transfer at High Pressures. 
{non E-negineeri 1959, 188 (Oct 


» 286-7 Oct. ¥ 517-9 

Research on heat transfer in nuclear 
power boilers operating with hot gas 
at 10 and 20 atm pressure ts reported 
Both an open and a closed circuit 
were used and results are presented 
for the latter \ 


the Nu number could be established 


general relation for 


Heat Transfer and Draft Loss in the 
Tube Banks of Shell Boilers. LD. J. I 
Roderick, M. V. Murray and A. G 
Wall. J. Inst. Fuel 1959, 32 (Oct.) 
10-63 

Fests on an Economic type boiler 
were carried out to determine the 
accuracy of dimensionless equations 
for the heat transfer by forced convec 
flowing through 
water-cooled tube The effect of 
on draught loss in 


tion from hot gases 


inserting retarders 
the tubes has also been investigated 
Appendix | presents an evaluation of 


COMBUSTION | March 1960 


draught loss, Appendix 2 the results 


of tests with turbulence promoters or 
Appendix 3 
curves for shell boiler tube banks 


retarders and design 


Steam Generation and Power 
Production 


About Calorific Properties of Water 


under Pressures up to 500 kg cm* 


and Temperatures up to 300C. A. M 
Sirota and E. P. Beliakova. Teplo 
energetika 1959 (Oct.), 67-70 (in 
Russian) 

New experimental data of C,, of 
water are compared with those of 
other authors and with calculations 
The enthalpy of 
water is calculated up to 500 kg/cm? 
and 300 C 


from p-v-t data 


An Experimental Investigation into 
Thermal Conductivity of Water. NN 
B. Vargaftik and ©. N. Oleschuk 
Te ploe nergettka 1959 (Oct.), TO—4 (in 
Russian) 

Values obtained by experimental 
investigations are tabulated for the 
temperature range 20 to 350 C 


An Experimental Determination of 
Specific Volumes of Water up to 
1200 kg/cm.* M. P. Voukalovich, 
V. N. Zoubarev, A. A. Alekdsandrovy 
and U J Kalinin Teploenergetika 
1959 (Oct.), 74-7 (in Russian) 
Experimental data are presented 
of specific volumes of water at pres 
sures up to 1200 kg/cm? and tem 
peratures up to 300 C and compared 
with results of earlier investigations 


Experimental Investigation into the 
Effects of Cross Flow with Conden- 
sation of Steam and Steam-Gas Mix- 
tures on a Vertical Tube. TJ. Fur 
man and H. Hampson. Proc. Inst 
Mech. Engrs. 1959, 73, No. 5, 147-69 

As part of a study of film and drop 
wise condensation of steam an experi 
mental investigation was carried out 
into the effect of cross flow velocities 
of steam, containing some non-con 
densable gas, on the overall and steam 
side coefficients for the steam con 
densing on a tube with either filmwise 
or dropwise mode The results are 
presented and discussed 


The Big Waste Burning Plants are a 
Source of Heat and Power. |. H. I). 


Blanke. Pwr. Engng. 1959, 63 (Sept.), 
96-9 

Disposal of waste by incineration is 
growing rapidly in the U.S.A. and 
many plants use the heat to generate 
hot water or steam for various pur- 
poses. On average 1.2 lb. of steam 
can be produced from 1 lb of waste 
Several modern incinerator and waste 
heat utilizing plants are described 


An Historical Re- 
J. Inst. Fuel 


The Shell Boiler: 
view: M. V. Murray 
1959, 32 (Sept.), 425-33 


Fuel Firing 


Choice of Coal Preparation Systems 
for Pulverized-Fuel Firing. |]. M 
Beer. Engng. Boil. Ho. Rev. 1959, 74 
(Sept.), 274-9 

The direct and indirect (open and 
closed circuit) methods of pulverizing 
and transporting the coal to the burn 
ers are compared. Equations are 
developed to obtain criteria for the 
application of one or other of the 
methods 
Automatic Stokers. Anon. /ngineer 
1959, 208 (Oct. 23), 487 

A water-cooled precombustion 
chamber for shell-type boilers has been 
introduced to this country from the 
Continent which differs in essential 
details from other designs. The coal 
is moved by a screw conveyor to the 
top center of the chamber and drops 
through a vortex chamber and in a 
thin layer on the grate of the com 
bustion chamber. One third of the 
combustion air is injected through the 
grate, one third in a tangential direc 
tion through a duct in the vortex 
chamber and one third into the com 
bustion gases at the throat between 
the combustion chamber and _ boiler 
All types of coal with an upper size 
of | per cent, maximum fines content 
of 35 per cent below '/s in. and maxi 
mum moisture content of 15 per cent 
burned A consistent CO, 
figure of '4/.s per cent without smoke 
production is obtainable 


can be 


Stoker. 
1959, 


Unit Wide-Ram Coking 
Anon. Engng. Boil. HO. Rev 
74 (Sept.), 279-80 

A new stoker has been introduced 
which fully complies with the Clean 
Air Act and can be used in all shell 
type and small water-tube boilers 
It has infinitely variable hydraulic 
speed control of the grate and feeding 
mechanism 


Chain Grate Ash Extractor. Anon 
Engineer 1959, 208 (Oct. 16), 441 

A new extractor has been developed 
by Riley (1.C.) Products Ltd. for use 
with the ‘“T’’ chain-grate stoker 
The conveyor has apron plates on 
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DE {$0 
U 
0X e 


in boiler feed water 
yet 
adds no solids 


— and that may be a good reason to 
select DEOXY-SOL for treatment of 
your boiler water. But it provides 
other advantages also. 
DEOXY-SOL is a high efficiency oxygen 
scavenger, since it is a solution of 
hydrazine. And it raises the pH, sup- 
plementing any amine treatment. 
Stocks in Newark, N. J., Chicago, 
Ill., Los Angeles, Calif. 
Write for informative Bulletin BW. 


which the ash 1s carried to the front 


h box and 1s driven by a hp 
veared motor to give it a speed of 5! x, 
ipm The convevor incorporate " 
team cleaning device to remove fine 


ish | irticl 


Pressure-jet Oil Burners for Boiler 
Use. A. M 
1959, 32 (Sept.), 409-17 

The ce 
burner 1s re 
that pre nt da 


Brown 


velopment of 
iewed It 
knowledge 
combustion intensity, lant 
furnace vecrodynami 
tabilization 1s insufficient 
quires intensive research 
by model studs to 
combustion efthcrenct 


down rates and higher efficien 


Furnaces and Combustion 


Combustion. R. Friedman and J. H 
Grover! l gng hem 59, Sl 
S¢ pt 7 

The annual re “ he literature 


tor LOSS 


An Investigation into Radiant Heat 
Exchange in the Furnace of a Steam 
Generator Burning Natural Gas. | 
P. Kazakevich, A. M. Krapivin, ¢ 
Anofriev and |. G. Ves 
energeltka O59 (Oct 
san 

The « xperiment il data are compare d 
with results obtained by calculation 
and the good agreement ts noted 


Similarity Criteria for the Study of 
Furnace Flames by Means of Cold 
Models. G. G Churlow 
and Flame 1959, 3 (Sept.) 373-88 


Phe conditions necessary for ob 


Comb 


taining similarity between a model and 
a furnace are considered in detail and 
criteria developed for the conditions 
under which these can be applied 
Criteria are derived for two cases de 
pendent on whether the momentum 
of the secondary air is appreciable or 
not rests on a small gas-ttred and 
a cold model of similar dimensions 
Reasonable agreement 


between the mix 


are reported 
of the order + 20% 
ing of fuel and air in a hot and a cold 
furnace is thought to be attainable 


Laboratory Investigations into the 
Behavior of Fuels in Furnaces. K 
Wickert B.W.K. 1959, 11 (Oct.) 
155-62 (in German) 

Phe experiments concerned the 
combustion velocity of carbon and 
sulphur alone and together as a func 
temperature, time and par 
ticle size, of gases containing H.S 
CO, He, CH, and O» as a function of 
temperature and excess air, and of 
oil coke 


temperature (volatile content) rhe 


tion ol 


as a tunction olf pretreatment 


results show that the fly ash particles 


contain a C-S compound of unknown 
stable up 


L300°C 
It follows that in furnaces with rela 


composition which ts vet 
to temperatures ol ibout 
tivel low 
most of the 


temperatures (dr ash 


removal sulphur in the 
fly ash, 


with high tempera 


coal is carried away in 
whilst in furnaces 


tures (liquid slag removal) much of 
the sulphur is liberated and able to 
form new compounds with oxygen 
hydrogen and the mineral constitu 
From temperatures 

upwards S reacts with 
si, and alkah formin 
ilkali 


rosulphates of 


silieon disul 
sulphate ind alkali 
which the latter are 


phide 


1ainly responsible for deposit forma 


id corrosion 


Power Generation and Power Plant 


I.E.E. Local Centres. Anon. Electr 
Time 1959. 136 (Oct 5 LO0O-—1 

In his address Past, Present and 
Future the chairman of the North 
Western Centre, F. J]. Hutchinson, 
discussed the future of thermal power 
stations He believed that SOU MW 
sets would be built with steam condi 
tions of SOOO ps and 2700 1500 F 
within the next 10 years The heat 
rate would decrease by 6.7 per cent 
compared with 2350 psi and 1050 
1000 F, to S400 Btu kwhr Boilers 
would be of the 
through type with pressurized fur 
naces and liquid slag removal. Capi 
tal cost per kw installed would then 
fall to below $112 compared with 
$117.60 kw for Thorpe Marsh. Mr 
H. Watson Jones, the chairman of the 
North-Eastern 
details of the 
station and the advances made in de 


forced flow once 


section gave some 


Trawsfynvdd nuclear 
sign compared with the earlier sta 
tions 


llth Steam Station Cost Survey. 
Anon. Electr. Wrld. 1959, 152 (Oct 
9), 71-86 

The comparison of various data of 
steam power stations operations and 
costs between 1956 and 1958, given 
in tables and graphs, shows that the 
average cost of energy production has 
decreased from 7.15 mill to 7.04 mills 
per net kwh, construction costs from 
$146,/kw to $140.6/kw, fuel costs from 
83 to SO.8 per cent, average annual 
plant factor from 69 to 61.8 per cent 
from 103 to 
predominant 


and utilization factor 
100.4. per cent rhe 
steam parameters re mained constant 
at 1800 psi and 1000, 1000 F and use of 
reheat decreased from SO to 70 per 
cent [The average station heat rate 
continued to decline and now stands 
at 10,934 Btu/net kwh Installa 
tions of outdoor plant has made fur 
ther progress and boiler room volume 
decreased from 12 to 11 cu ft/ kw 
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Central Station Design Survey. 
Anon. Power 1959, 103 (Oct.), 179 
G0 


Block diagrams and tables give PROVIDES 


details of conventional and nuclear 

power station units which were com LOW COST EFFECTIVE CONTROL 
missioned or under construction dur r 

ing 1959 1) Boiler sizes are re 

maining fairly constant with a trend ~©6 OL FOAM and BOILER WATER CARRY-OVER 


to pressures of 2400 psi, although 1800 
psi 1s still predominant; (2) pulver 
ized coal continues to be the main fuel 
(3) pressurized furnaces are gaining 


ground +) heat release rates of PROVED a $$ so BEFORE: 


16,000 to 20,000 Btu/cu ft/h pre 


Antnlatii IN THE LAB: } ‘ Foaming of highly alkaline 


solutions in glass test 


Steam Turbine Cycles in Power Sta- cylinder. 


tions. K. Fenton. Electr. Rev. 1959, 
165 (Oct. 2), 373-7 
rhe improvement in cycle efficien 
cies achieved in recent vears is re 
viewed with reference to non-reheat, 
reheat and = supercritical pressure 
plants. The dual-pressure cycle used 
in gas-cooled nuclear power stations is AFTER: 
also discussed Same solution after addition 
; ; ; of 12 ppm of Bird-Archer 
Efficiency of Steam Generation. |]. N ist antifoam. 
Williams Pwr. and Wrks. Engng 
1959, 54 (Sept 915-25 


rhe setting up of a heat balance is PROVED 


discussed and the investigations re 

quired additionally for this purpose IN THE FIELD: 

described Ex im] le of application 

are given Concentrol eliminates foaming, maintains 
; dissolved solids of 10,000 ppm with alkalinity 

Industrial Plant Design Survey. in excess of 2,000 ppm in East Texas refinery. 

Anon. Power 1959, 103 (Oct.), 105 : 

19 aed 

Block diagrams and tables give a 1 j ' oe ik 

survey of trends during the past vear . ieee 


1) Bontler size ’) fuels (mainly gas ; 
oil combination }) firing equip Concentrol reduces blowdown rate from 15% 


- =~ | < to 5%, keeps steam quality high in paper mill 


ment +) heat release rates 5) ; : 
controls 6) feed water treatment: using highly alkaline makeup water. 


7) dust collector S) air heaters 
and ash handling tems 


New Ways to Make In-Plant Genera- Concentrol climinates boiler carry-over 

tion Pay. : \not Power 1959, 103 caused by high alkalinity for an automobile 

(Uct.), ov radiator manufacturer using a carbonate water 
The following problems are dis that is Zeolite softened. 


] 


cussed and examples of solutions de 
scribed Steam and electric power 


generation can be balanced by the , , z =a ; 
Concentrol is available in liquid, powder or briquette forms. Fast 


acting and resistant to hydrolysis or breakdown under normal boiler 
temperatures and pressures, it can be fed either continuously or in slugs 
to boilers. Many plants get the advantages of positive foam control p/us 
boiler water sludge conditioning by using Concentrol in combination 
with organic sludge conditioning agents. 


installation of air conditioning plant 
for use at times when the heating load 
is low 2) waste heat recovery by 
burning bark and wood waste pre 
viously discarded, by utilizing CO gas 
from burning off cracking-unit cata 
lyst in speciall designed boilers with - ‘ 
ot eiliieeih’ eaineaheiiaiiames Mie mnie Let a Bird-Archer Water Treatment Engineer prove what Concentrol can do in your plant. 
metal refining plants, cement kilns Bird-Archer is always as near as your phone. Ae 


steel mill processes and petroleum 


refineries for which packaged waste H 

heat boiler have been designed 5) AV s! BIRD-ARC ER 

tas Sle Se ee ) WATER TREATING CONSULTANTS 
are shipped as a unit, lor capacities yy Gna 7 : 

of 80-480 kib/h in prefebriested ser La The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 
tions resulting in 25-350 per cent sav New York, Chicago 

ings in erection co The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco * Offices in Canada and Mexico 
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Lloday’s power plants call for 
modern coal scales 


The New Richardson H-39C Coal Scale is Up-to-Date in Every Way: 
Features, Performance, Ease of Maintenance 


Low-cost, high quality service is the guarantee that goes with this 

newest contribution by Richardson to efficient, accurate coal weighing. 

Here are the features that make it possible: 

1. Easy-Access Doors — give you large access to the working parts of the 
scale for easier, faster visual inspection, and adjustment. 

2. instantaneous By-Pass — no delay. Automatic, if desired. 

3. Removable Belt Feeder — designed for rapid removal 

4. Electrical Equipment — located outside the dust-tight weighing chamber. 


5. Mechanical 6-Figure Cycle Counter — ruggedly built by Richardson... 
won't miscount or doublecount. 


6. Choice of 3 Sizes — available in 200, 500 and 1,000 lb. capacities. 


Plus Richardson’s 24-hour nationwide service. 
Another Richardson specialty, the Monorate Distributor for stokers, 
prevents segregation in straight line of coal flow, without inverted spouts 
and restricted openings 
For details on these products and other features of Richardson coal 
scales, bunker-to-boiler equipment job-engineered for your requirements, 
Write for Catalog 0359. @ 170 


Here’s the answer... 


RICHARDSON SCALE COMPANY * CLIFTON, NEW JERSEY 


Sales and Service Branches in Principal Cities © Also manufactured in Europe to U.S. standards 
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\non al C fil I Nn L959 13 
Sept 17 
I he pe ik load of Washingtor 


1). © now occurs in summer with a 


More Power for Nation’s Capital. 


load of 1156 Mw compared with a 
winter peak of 822 MW lo sati 
this demand a new unit has been 11 
it Dicker n é ) Mar 
100 kib h 
stand LOS) 
ross-compound 
n identical 
truction Ly} 
wottom t pe ind 
tangentially firins 
wi mulls eacl 
sootblowers 


electro 


pneumats 


calculated at 


A Boom in Paradise. 
Wrld. 1959, 152 (Oct )y Ot 
] n tel new 
built by TVA since 
; kK 
MW units 
ioned in 
will suppl 


million ton of coal overt i lv-veat 


period at a price one-fourth less than 
the a f pt PVA are 

supply the 

babl the 


Philo 6 Produces Design Data as 
wellas MWhr. Anon. Power 1959 
103 (Oct 164-7 

Experience gained during 50 month 
running of this supercritical pressure 
unit is reported 1) Severe corro 
sion of turbine bypass valves elimi 
nated by design changes 2) boiler 
feed pumps sealing trouble requiring 
new design of seals; (3) plant heat rate 
in tests was S954 against design figure 
of S759 Btu. kwh, due to higher power 
consumption of feed pumps } 
slagging in the secondary furnace 
affecting also the gas recirculating 
parts was met by installing additional 
soot blowers but was not vet wholly 
successful 5) cracking of dissimilar 
welds occurred where also the cross 
section was changed from 4!,. to 5 
in these welds were replaced by 
shop-fabricated joints; (6) cracks i 
attachment welds on stainless steel 
required removal of all attachments 
where possible, grinding out and re 
welding or plugging and welding 
7) heavy deposits in the turbine 
contained mainly cuprous and cupric 
oxides and iron oxides increasing 
the pH level by addition of ammonia 
has given best results in reducing 
copper pick-up but this continues to 
affect the turbine; to obtain minimum 
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copper concentration in the cvcle 


cocoa lighest Standard in Boiler 


Bold ‘‘B’’ Generating Station. Anon 
klectr. Re 959, 165 (Sept. 11 


pleted, 3 units each consisting of a 
h at 950 psi and 


1} 


boiler rated at 550 k 
925 F and a 6) MW turbogenerator 
The ash in the furnace hoppers is 
removed by a d1 acuum system to 
to container-filter units where the air 
is separated and from which the ash 
is discharged after conditioning with 
water into ash lorries rhe ash 1s 
used for making building bricks and 
for constructional purposes at the 
Rheidol hydroelectric plant and the 
Ffestiniog pumped storage project 
rhe first ygenerato is hydrogen 
cooled at 15 psi, the second and third 
at 30 psi and tl tator of the latter 1s 


water-cooled 


Grits Galore A Kingston Experi- 
ment. K.S. Matts and D. Turner 
/ 5! July Aug.), 270 


fired at Kingston 
power statior n chaingrate stokers 
led to the production of a large amount 
of grits with a combustible content of 
Every length of Standard Boiler and 
Pressure Tubing is tested at pressures 
gt ' far beyond code requirements and 
described ve fit briquettes pro can be readily bent or otherwise 
duced proved t | too large and ' ww fabricated. 


OU-S0 per cent Experiments in briq 
uetting the grit ar to retire it are 


further perimen with smaller 
briquettes és 


made 


Contracts Signed for 52-Utility Nu- 
clear Project. Anon. Electr. Wrld 
G59, 152 sept. 4 7 

The contracts signed between AEC 
ind Philadelphia Electric Co. and 
General Dynamics Corp. are for a 40 
MW (e) high-temperature gas cooled 
reactor to be commissioned in 1963 


NOW Standard’s electric weld boiler tubing is available in much 
heavier wall thickness than has heretofore been produced. Thus, this 
extremely uniform tube can be used for still higher pressures. 

Wall thicknesses up to .220” minimum wall in 2” outside diameter 
and smaller can be supplied. This will permit allowable pressures well 
above 2,500 lbs. for tubes expanded into headers or drums or for 
tubes absorbing heat in water tube units. Larger diameters can be 
supplied up to .280” minimum wall. 

The smooth surface and uniform wall help to reduce thermal 
stresses and permit better control of rolling tubes into headers or drums. 

Nowhere will you find any more modern , 
and complete facilities for precision manu- FREE 
facture and inspection of boiler and pres- 8-page folder on 
sure tubing than you'll find at Standard. = | all Standard prod- 

For complete information on _ all = | ucts. Write address 
Standard products and services send for below. 


Materials and Manufacturing free 8-page folder today. 
Processes 


The High Temperature Properties of 
Four Wrought Steels Used in the 
Chemical Industry. B. J. Connolly 


and G. Boyd. Proc. ins. Meek THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 


Iengrs. 1958, 172 (No. 31), 889-900 ; 
Short-time high-temperature (up to 24400 Plymouth Road « Detroit 39, Michigan 


550 C) tests on low-carbon | per cent Welded stainless tubing and pipe « Welded carbon steel mechanical + Boiler and Heat Exchanger 
Cr-Me dit bon 1 , ent Exclusive rigidized patterns « Special Shapes « Oil Well Tubing and Casing 

dk+ ag ener veg as oe Light Weight Pipe « Steel Tubing—Sizes: 4%" OD to 6" OD—.028 to .270 wall 
Cr-Mo, low-carbon 3 per cent Cr-Mo Stainless Pipe and Tubing— Sizes 4" OD to 4%" OD—.020 to .187 wall. 


rhe fuel elements of the second core 
will contain slightly enriched uranium 
and thorium mixed with graphite in 
homogeneous carbon compacts, but 
the first core will have metal clad 
elements limiting the steam tempera 
ture to S50 F the second core should 
allow a helium coolant temperature of 
1382 F and a steam temperature ot 
1000 F The costs are estimated at 


$40 million 
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ontrol by Reliance 


New fuel cut-out C 


Pipe one device for 
double protection 


and add alarm for 
approaching low water 
level if desired... 


Reliance Levalarm EA-100P 


Using but one water chamber — one set of pipes to boiler 
— this new Reliance Fuel Cut-out and Alarm control gives 
you two efficient devices in one. 

At one end (right hand above) a positive float-operated switch cut-out; 
at the opposite end, an electrode-type control using U.L.-approved 
transtormer-relay hook-up — completely independent of the float-type 
control but employs a common water chamber. 

Check these possible use-combinations of the Levalarm EA-1O0P: 


1. Dual fuel cut-out control 


2. Float-operated fuel cut-out and electrode-operated low water 
level alarm 


Electrode-operated fuel cut-out and float-operated low water alarm. 


Float-operated fuel cut-out and electrode-operated fuel cut-out 
and electrode-operated low water alarm 


This Levalarm is the convenient answer in cases where two independ- 


ent fuel cut-outs are required. 


And this Levalarm provides outstanding additional safety to the 
operation of factory assembled boilers. 


Write today for full description of this new safety device. 


The Reliance Gauge Column Company « 5902 Carnegie Avenue « Cleveland 3, Ohio 


R elianc C Baia 
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Mo-Ti Cr-Ni austenitic 
teel were made to study their 
tensile and creep properties Phe 
results are presented in tables and 


yral h 


Report of Project SP-4 to Steam 
Power Panel of the A.S.M.E.- 
A.S.T.M. Joint Committee on the 
Effect of Temperature on the Proper- 
ties of Metals. |. S. Worth 
| Sc Mf / Prep» pe No 4 Net ) 
959 (Apr lo pp 

Short-time high temperature ten 

e and creep-rupture tests on SA 
1? Grade B steel are reported The 
effect of welding on high-tempera 
ture properties has ilso been in 


estigated 


Plasma A Substitute for the Oxy- 
Fuel Flame. |. A. Browning Weld 
] 954, 38 Sept Tl 
Che fundamental properties of the 
plasma are and the methods 
veloped lor its pplication § are ce 
scribed The gas to be used for 
forming the plasma are discussed 
i flame with non-transferred 
1 reach a temperature of 30000 


ite ot }? 


r ft 

| ating costs 
ot the plasma m OW ibout 
half those of tho using n OX 


icetvlene burner 


Instruments and Controls 


Temperature Control by Damper- 
controlled Flue Gas Passes in the 
Fortuna Power Station. Rk. Miiller 
Witt. V.G.B. No. 6 959 (Aug 
7, 4-6 (an Germat 

Superheated and reheated steam 
temperature control by spray de 
superheaters and by damper con 
trolled flue gas passes is compared 
ind the advantages of the latter with 
regard to reheated steam temperature 
control discussed rhe time until 
the new temperature is reached ts 


about 10 minutes in both case 


Control of Benson Boiler-Turbine 
Units. \. Fischer Witt. V.G.B.No 
Ol, 1959 (Aug 'O4—502 (in German 
The various possibilities of con 
trolling a Benson boiler-turbine unit 
under fixed or fluctuating load with 
and without network frequency 
changes are discussed and the ability 
of the Benson boiler stressed to follow 
the changes rapidly without excessive 
fluctuations in temperature and pres 
sure rhe results of tests on a 190 
t/h and 450 t h Benson boiler are 
reproduced; the temperature fluctua 
tions were in an extreme case +5 C 
but generally did not exceed +3 C 
ind the pressure fluctuation maximum 
atm but generally not more than 
tatm 
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The Measurement of Grit Emission. 
R. Jackson Steam Engr 1959, 28 
(Sepl 368-74 

Princlples of dust measurement in 
general are considered and the instru 
ments de veloped by BCURA for iso- 
kenitic sampling described. The first 
first one contains a cyclone probe for 
returning the corase dust, the second 
one includes a filter for the additional 
retention of the find dust; both instru 
ments are intended for the smaller 
boiler plant. The procedure to be fol 
lowed to obtain isokenitic sampling is 
outlined 


Operating Safety Shapes Today’s 
Control Systems. Anon. Power 1959, 
103 (Oct.). 167-9 

Control of power station operation 
by computers or data-logging sys 
tems is believed to increase efficiency 
by per cent and these are being 
installed in increasing numbers. A 
new control panel of much smaller 
dimensions than previous ones has 
been developed for boiler-turbine con 
trol to facilitate the work of the opera 
tor; wherever possible indicators are 
replaced by annunciators; the greater 


compactness also increases safety 


Nuclear Energy 


The Investigation of Controlled Ther- 
monuclear Reaction in the USSR 
C. A. Artsimovich Vestnik Akad 
meit Nauk SSSR 1959 (1), 11-23 
LLU Transl. Bull. 1959 (Sept.), 28-41 

Research into thermonuclear proc 
esses in Russia is reviewed and the re 
sults obtained so far are described and 
discussed The necessity for inter 
national cooperation in this field is 


stressed. 


Atomic Review. Departures in Gas 
Cooling. Anon. Engineering 1959, 
188 (Sept 56-8. Several reac 
tors with different ¢ cooling systems 
to allow higher fuel and consequently 
higher steam temperatures are dis 
cussed These include the Brown 
Boveri Krupp pe bble-bed reactor, the 
Canadian Daniels-Boyd reactor, the 
General Nuclear Engineering Corp 
pressure-tube reactor, the ORNL in 
termediate-temperature reactor, high 
temperature reactor of the Philadel 
phia Electric Co. and General Dynam 
ics Corp. and the General Electric 
Co.'s land versions of the gas-cooled 


ship reactor 


The Economics of Gas-Cooled Reac- 
tors. G.S. Vincent. Nucl. Pwr 1959, 
4 (Sept SS-—92 

The factor involved in umit cost 
calculations, viz. capital charge, capi 
tal charge on fuel, fuel replacement 
costs, are discussed and curves are de 


veloped for various interest rates and 
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years of operation at the 


Possum Point Power Station of 


VIRGINIA ELECTRIC and 
POWER COMPANY 


With Green RG Fans, of course. 


When Virginia Electric and Power Company planned their Possum Point 
Power Station, with Stone & Webster consulting, they selected Green RG 
Fans for both induced and forced draft. 


Green RG Fans are rugged, reliable, self-cleaning and accessible. 
When you want trouble-free fan performance — consult Green. 


The Green RG is a centrifugal fan whose 
blades are forward curved and backwardly 
inclined with blade tips approaching a 
radius of the wheel. Design achieves a 
streamlined air passage with a minimum 
of turbulence 


sg FP Ps _ 
eee Ue ae aia 


This is the induced draft Green RG Fan installation at the 
Possum Point Power Station. V4" housing and inlet boxes. 
¥," scroll liners. Diamond checkered floor plate blade 
liners. Air-cooled, seif-aligning sleeve bearings. 600 HP, 
880 RPM motors. 


THE GREEN FUEL ECONOMIZER CO., INC. | 
BEACON 3, NEW YORK 
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FLUIDICS* at work 





New from Permutit! 
Complete Line—All Purpose 
Model BD Economy Softeners 


Permutit Model BD Softeners answer iailable in the following sizes and 
industry's demand for more and more capacities 

soft water at lower cost. Taking advan Shell Straight Flow Rate Softening 
tage of new design advancements and Diam Ht Average Capacity 
standardized mass produced compo 0 6 40 gpm 510 kgr 
nents, Model BD Softeners now make 6 6 96 gpm (90 kg 


Permutit quality available in a com 12" 6 77 gpm 1020 kg 
plete line, ready for prompt delivery 1S 6 100 gpm ~=—-1380 kgr 
from stock, at economy prices For specifications and complete in 
BD Softeners contain only high ca formation. write to our Permutit Divi 
Permutit 2) Resin Absence of Ston Dept CO-30, 50 West 14th 


Street, New York 36, N.Y 


pacity 
subfill eliminates possibility of upset 
ting bed, makes installation simpler 
less expensive. Exclusive double-dish *FLUIDICS is the Pfaudler 
underdrain is shipped completely as Permutit program that integrates 
sembled, further simplifies installation knowledge, equipment and ex 
Standard valve is the famous Permutit perience in solving problems 
Multiport™ type involving fluids 

Permutit Model BD Softeners are 


A PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 
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imortization periods Phe graphs 
show also the effect of taking into ac 
count interest during construction 
and enable the calculation of unit cost 

any combination of capital cost 
interest rate, amortization period, ef 
ficiency and load factor 


The Future of Gas- Cooled Reactors. 
959, 17 


npetitive I 
OOO F with gas tem 
‘ 900 F and burnup 
M00 AMIW dot, fuel costs 
yout 2 mills) kwh and a size of 1106 
900 ATW th rhe fuel element 
vould = be l the moderator 
helium 


(vt) (MN 


Argonne Evaluates Process-Steam 
Reactors. \nor Vucle Q5! 
17 sept 112 
| zed-water boiling 
nd organic moderated reactor ti 
‘ h of steam at 380 I 
urated were compared as to costs 
ntrol On both point 
Pv R ; ppears to be ul 


perior althoug] 


the ‘ale niines ire not large 


Nuclear Marine Propulsion. A Re- 
view of Developments in America. 
I. R. Finniecome Vech. Weld 1959 
139 (Aug 0-6 

\ concise review with tables g1 
relevant data but it is stressed that de 
tailed information on reactors and tut 


bines are not available 


Soviet Fast Reactor -BR 5. kk 
Matthews Vucl Iieneng 195! 4 

et 59-00 

he reactor uses plutonium as fuel 
ind sodium as coolant with an exit 
temperature of 450 C and an inlet 
temperature of 375 (€ \ breed 
blanket has not been installed to 
implit the design Brief detail 
ire given of the core and shielding 


Development of Thermal Breeder 
Reactors. Anon. /ngineer 1959, 208 
™ pt 25 325 
The U. S. Atomic Energy Commi 

sion has decided to discontinue for 
the time being much of the work o1 
the fluid fuel reactor program and 
institute instead a program of research 
on the conversion of thorium into a 
fissionable material as this would ap 
pear to be a more economic propos 
tion It is possible that part ol the 
work on the fluid fuel reactor will be 
incorporated in the new research at a 
later date 
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EQUIPMENT 


PREPARATION 


tric utility industry the coal, the assurance, and the service it needs 


Next time you write the specifications for the kind of coal 
you want, why not jot down the specifications of the kind 
of supplier you would like to have .. . and see how we 
measure up! 

We have been serving electric utilities for many years, 
and feel that we know intimately their needs and prob- 
lems. Our 15 mines provide a variety of coals, and a po- 
tential that can deliver up to 15 million tons a year at 
need. Modern mechanization plus skilled miners equip 


us to gear production to virtually any emergency you 
might encounter, and mine location on a number of major 
railroads gives wide latitude in routing. We maintain 
close check on quality in our laboratories. Our represen- 
tatives are men who have made coal their life work and 
the serving of customers their highest aim. Finally, our 
past record, if you care to check it, provides complete 
assurance that you will get the coal you want, when, 
where, and as you want it. 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH - 


BOSTON + CLEVELAND + DETROIT - NEW YORK 
NORFOLK + PHILADELPHIA + SYRACUSE 


For New England: New England Coal & Coke Co., For Export: Castner, Curran & Bullitt, Inc. 
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NO EQUAL 


It’s common knowledge everywhere that 
Super #3000 Refractory Mortar has no 


equal. After you use Super #3000 you'll 


see why “putting up” with other bonding 
and patching mortars just doesn’t pay. 
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LARGE STEAM PLANT 


Super (3000 used to line large discharge cones and 
cyclone of Buell dust collectors. Coating thickness 
3/4”. After one year, Super #3000 still in excellent 
condition. Previous lining required patching after 
6 months. 


USE SUPER #3000 AS A GENERAL PURPOSE BONDING AND 
PATCHING MORTAR. IT'S THE LOWEST PRICE INSURANCE 
YOU CAN BUY 


REFRACTORY & INSULATION CORP. 


124 WALL STREET « NEW YORK 5, N.Y. 


Sales Offices: Chicago, Ill.; Cleveland, Ohio; Bryn Mawr, Pa.; 
Newark, N. J.; Buffalo, N. Y. 


Castable and Bonding Refractories; FURNACE BLOK; 


Manviacturers of Blonkets, Block, Plastic ond Fill Insulations 
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It took some doing! 


But, after a long stretch of service under the most punishing 
conditions imaginable, a Clarage induced draft fan wheel became 
worn out by corrosion. 
. P ( ‘ \ 
In just 30 hours this 


This fan’s operation was vital to both the customer and the 
insurance company whose business interruption policy was in 
effect. Prompt replacement of the wheel was imperative. 


Here, too, it took some doing! 
Replacement Fan Wheel 


rhe original hub was returned to Clarage by air,at 10 a.m. on 
Tuesday. Manufacture of the rest of the wheel had already 
begun. Thirty hours later—at 4 p.m. on Wednesday—a 
\ new 1300 pound precision built wheel and 400 pound 
e ° ' inlet cone were being loaded at the Clarage plant for 
was built and on its way: delivery to the airport. 
Back at the customer’s plant a Clarage service represent- 
ative was ready for the arrival of these replacement parts. 
His on-the-scene assistance expedited the return to 
\ operation of the fan. 
4 Result: another customer (plus an insurance company) 
Dependable equipment for making air your servant 


impressed by Clarage’s all-out service. 


CLARAGE FAN COMPANY 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 


Kalamazoo, Michigan 
@ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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Nor is the Story Finished. 
The ORIGINAL TUBE, 
installed in 1949, is Still 
in DAILY OPERATION! 


At the Wood River Station of the Illinois Power Com- 
pany, Diamond's “Utiliscope” Television system has 
provided 100% available viewing since 1949. In this 
job, dependability is all important! Only Diamond 
builds the tube which makes this availability possible. 

The operator, in the control room, sees the boiler 
water level at the drum by viewing the Diamond 
monitor mounted in the control panel. Water level 


' Diamond 


DIAMOND POWER 
LANCASTER, OHIO Diamond Specialty Limited, Windsor, Ontario 











information is instantly and accurately available at 
all times from any viewing position in the control room. 

Routine maintenance is the only service required 
since installation. “Old Reliable” has a record of more 
than ten years of operation and is continuing to pro- 
vide reliable service. 

Such performance is not unusual for Diamond's 
“Utiliscope” equipment. This Heavy Duty Television is 
designed for industry. It is dependable, durable, re- 
sistant to time and difficult operating conditions. It is 
saving money and improving operation in power 
plants, steel mills, foundries, mines and a wide 
variety of manufacturing plants. 

Write us for a non-obligating survey of your plant 
by our industrial television specialists. Electronics Divi- 
sion, Diamond Power Specialty Corporation, Lancaster, 
Ohio. 
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When you buy dust collection equipment, don’t stop with a comparison 
of initial cost only. Compare also the costs and simplicity of keeping your 
dust collector at top-notch efficiency throughout the years. To the out- 
standing advantages of Multiclone’s unique operating features, add the 
low cost and easy maintenance of this equipment and you'll see why 
Multiclones are the leading choice wherever centrifugal types of dust 
collectors are the most practical solution. 


Compare the above advantages with any com 
petitive equipment and you'll readily see why 
Multiclones are the logical choice for your partic 
ular operations, too. There’s a Multiclone repre 
sentative near you who will gladly supply further 
details to fit your individual requirements. No 
obligation, of course! Send for descriptive literature 


on Multiclone equipment. 


WESTERN 


PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 


Enginee and ynstru t Equipment for ‘ fed Ma st f and Equipr ef F { 


LOS ANGELES 54 e NEW YORK 17 e CHICAGO 2 e PITTSBURGH 22 e ATLANTA5 e SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


























